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HEN powerflow stops, every other step in 

NATIONAL DEFENSE stops with it. In the 
diagram below, the principal causes of line 
failures are shown. Murray Reactors—in truth, 
electrical safety valves—confine the effects o 
such failures within their respective capacities 
to dissipate excessive current surges. 


The installation of the various types of Murra 
Current Limiting Reactors (both indoor and 
outdoor) is the best assurance that productio 
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OKOLOY COATING FOR CONDUCTORS 
OUTLASTS “TINNING™ 2 TO 1 


All copper conductors must be coated or covered to 
prevent direct contact between the copper and rubber insulation 
because: 


1 Copper is easily corroded by sulphur acids, formed 
from the action of moisture on the sulphur or sulphur 
compounds essential to vulcanization. 


2 Rubber becomes contaminated when in direct contact 
with copper and deterioration results. 


“TINNING “ INADEQUATE FOR LONG-TIME PROTECTION 


The necessity for protection has been recognized 

for many years and treated largely as a necessary evil. The use 

AS LENE of tin, applied by passing the copper conductors through a bath 
saddle Sak BER treseathiad tes of molten tin, dates back almost to the start of the insulated wire 
mediately, while Okoloy (at business. But “tinning” afforded inadequate protection, especially 


right) is highly resistant. This ° ‘ ° 
eacmneatecaien scab naive when wires were subjected to even small amounts of moisture. 


yrs negli eect tt Failure of the tin coating too often has led to 
of moisture. ae : i ° 
{ premature destruction of expensive cables. 


e | —— if OKONITE RESEARCH 
faa ® | | HUNTS FOR BETTER SOLUTION 


So Okonite research chemists under- 
took to locate the causes and develop 
something better. 

They found two sources of the trouble. 

ad First, the reaction products, formed when 

Roneocetnet ton ent eanoninn sulphur acids come in contact with tin, 
rubber-insulated wires (left), issolve in the acids, so that, eventually, 
Note the corrosion and almost the copper itself is exposed, no matter how 


total loss of tin and pitting of : : 
copper shown more clearly in the good the tin coating may be. 


enlarged section. Note also that . . . 
inka ts cadnaciedl eartbe-aias Second, the tin coating is seldom as good as 


exposure. it should be, because tin and copper form 


ON, 4 
OKONI Y a RS 
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Precedents 


When President Murray told the CIO con- 
vention last week that national defense could 
not get in the way of labor’s job of organizing 
workers the American people saw red. Since 
when could any body set its own aims and am- 


bitions ahead of national defense? 


A little reflection, however, would show 
that perhaps this isn’t a novel idea. The prece- 
dent for putting defense second or for using it 
to further non-defense purposes that have no 
other chance of realization has been set by many 


government agencies. 


At this very moment, for instance, as will be 
seen by a perusal of the Washington Comment 
in this issue, REA is out gunning for the head 
of the power division of OPM simply because 
it is being prevented from getting materials to 
build lines for which it can show no dominant 


defense need. 


The country is well aware of the spectacle 
of the President insisting on St. Lawrence devel- 
opment to the point of resorting to any political 
expedient, such as an omnibus bill, to get under 
the cloak of defense what has always been turned 
down in peacetime. Surely it is of some conse- 
quence that this project, if authorized, will re- 
quire vast quantities of precious steel and cop- 


per. 


In Dallas, where the need is so great that 
a high priority was granted for a new turbo- 
generator, the city has taken advantage of the 
critical situation to refuse permission for instal- 
lation until it gets certain concessions, hoping 
thereby to produce a stalemate so that the public 
eventually will vote for municipal ownership. 





SEC refuses to let defense considerations 
in any way interfere with its administration of 
the Holding Company Act. It seems almost axio- 
matic that pending change in ownership would 


be a deterrent to expansion. 


The Arkansas aluminum load is due to be 
ready next spring, with no contract yet signed 
for power to take care of it until its own gener- 
ating units are installed, some time in 1943. 
Although a very favorable contract from compa- 
nies with a large reservoir of power is ready for 
acceptance, the whole thing is held up and the 
production of aluminum will probably be de- 


layed because REA wants part of the load. 


None of these government agencies or ofh- 
cials has been punished for its attempts to take 
advantage of national defense. In fact, in the 
instance of REA, the powerful public power 
congressional bloc has egged it on to greater 


opposition. 


Other industries in all probability have 
other examples of administration unethical use 
of defense to gain some selfish end. And it is this 
very flouting of defense by the very people who 
should do all in their power to make it stronger 
that serves as a precedent for organized labor 


also to employ defense to serve its selfish ends. 


While labor cannot be excused for its defi- 
ance of national defense, we hold that if it is the 
patriotic thing for labor to stay in status quo with 
respect to furthering its organization policies 
until the emergency is over, then it is even more 
essential that government remain in status quo 
with respect to public power policies and other 


nationalization schemes until peace is declared. 
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Distribution Problems 
in Cantonments 


250Y/4000v. primary 


a 25 kv. transformer secondary 
x Emergency tie connection 
normally open 


SCHEME of primary energy supply in 
typical cantonment unhampered by irregu- 
lar terrain 


TYPICAL distribution transformer hung on 
double buck arms, with floodlight unit for 
street traffic 
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Speed 


in construction and facility 


in mainte- 


nance governing factors in layout — Conventional 


practice valuable aid to reliability of service 


IN TYPICAL army cantonment con- 
struction from which lessons of value 
to the electrical engineer may be 
drawn—and this without captious 
criticism of men under heavy pres- 
sure to achieve results as rapidly as 
possible—it might be thought that 
the problems of design would be 
greatly simplified. A representative 
project called for erection of 1,400 
buildings at one time. It was at first 
blush assumed that because there 
would be a minimum of guessing as 
to loads, future growth, other utili- 
ties required, road construction, etc., 
the designer of the distribution sys- 
tem might hereby achieve perfection 
of layout. Experience was quite to 
the contrary. 

In Camp “A,” which we may call 
it, layout, design, engineering and 
construction proceeded  simultane- 
ously. Approval of building locations 
preceded their actual construction by 
a short period; in some cases by only 
a few hours. Building erection in the 
main was on a 24-hour basis. The 
contractor operated numerous port- 
able lighting plants, using a small 
amount of temporary line, but the 
great part of the floodlighting re- 
quired was supplied from newly 
erected and permanent lines. Upon 
completion of buildings, floodlights 
were in general removed and build- 
ing services run. 

Pole and guy locations were de- 
pendent on service locations as pre- 
scribed in the building wiring plans 
previously prepared by the Army en- 
gineers—upon future truck drive- 
ways to certain building entrances, 
upon outside chimney clearances on 
certain buildings, upon trenching ma- 
chine clearance for sewer and water 
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construction to follow, on telephone 
requirements and upon possible fu- 
ture extensions to other areas. 

Distribution design and layout met 
the swift pace required only by a 
freedom from formality in contacts 
between personnel. Line superintend- 
ents and foremen visited the engineer- 
ing office repeatedly, and engineers 
and draftsmen took part in field con- 
ferences with line foremen. In spite 
of the large number of verbal instruc- 
tions and hasty sketches used in start- 
ing a job of line work, finished draw- 
ings and specifications were invari- 
ably issued before its completion. No 
difficulty was found in keeping the 
work up to the standard agreed upon, 
and the extent of relocations and 
changes due to haste was negligible. 
The electrical contractors maintained 
seventeen fully equipped line crews 
of fourteen men each during the ma- 
jor part of the work. 


Energy From 22-Kv. Loop 


Energy supply at the outset was 
simplified by the approximate bisec- 
tion of the camp site by a 22-kv. cen- 
tral station system line on an exist- 
ing right-of-way. A later tap was 
provided from the opposite side of a 
transmission loop of which the above 
line formed a part. Initially, the power 
company loaned the camp an 1,800- 
kva. transformer unit with self-con- 
tained automatic tap changers and 
secondary breaker, which was used to 
energize the first sections of 2,300/ 
4,000-volt -Y-connected primaries 
erected for the project. As this pri- 
mary system grew, it soon reached 
the point where it became physically 
feasible as well as electrically desir- 
November 
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able to divide it into two feeders, 
and this was done by supplying one 
feeder from a bank of three 500-kva. 
transformers, also loaned by the 
power company. Still later, these feed- 
ers were regrouped and a third sup- 
plied by one of a number of new 
units purchased for a permanent sub- 
station. The site of the permanent 
substation had been selected by this 
time, and the construction of primary 
lines so arranged that they ultimately 
were divided into five separate feed- 
ers all radiating from this site. 


Quadrangle Construction 


When line work began the project 
was known to consist of a so-called 
quadrangle. This was represented by 
a paved road forming a square, a 
mile on each side. On both sides 
were to be several rows of buildings. 
(As finally built, there were five rows 
on the inside, with a few miscellane- 
ous structures forming a sixth, and 
from three to five rows on the out- 
side.) The first primary feeder con- 
struction was a line around the quad- 
rangle. Four No. 4/0 bare, hard- 
drawn, stranded copper conductors 
were installed on 40-ft. class 3 creo- 
soted pine poles except at corners, 
where 45-ft. poles were set. Crossarms 
were 4x5-in. untreated fir, six-pin, 
using steel nut pins with lead cobs 
in the end and pole positions. As 
drop-angle braces were used for 





TWO-POLE STRUCTURE for permanent supply to bakery (left), Temporary substation for service during construction period and 
pending completion of permanent metal-clad substation (right) 
































greater strength, due to sleet preva- 
lence in this region, the middle pin 
position was used for the brace bolt. 
Pole spacing was determined by 
building spacing in order to run taps 
into the lanes between. The usual 
standard was two 29.5-ft. buildings 
spaced 50 ft. apart, which resulted in 
spans of 159 ft. except in fire breaks 
and approaching corners. Outside the 
quadrangle spans average between 
125 and 150 fet. 

The advisability of operating a pri- 
mary network was considered, as 
well as various network and banking 
schemes for secondary distribution. 
It appeared possible that enlisted men 
might be used for maintenance and 
operation, with a considerable turn- 
over of personnel. This led to the 
conclusion that the design should ad- 
here both physically and electrically 
to more or less commonly accepted 
standards, with all primary feeder 
and secondary crib layouts radial and 
all connections, directions of feed, 
etc., simple and obvious to quick 
visual inspection. Cutouts were 
mounted on the opposite side of the 
pole from the transformers and close 
to the pole rather than on the end of 
the arm. 

As the building wiring plans 
showed lighting outlets only, esti- 
mates of power and appliance loads 
were made and a slight diversity fac- 
tor allowed between them. Between 
similar buildings no diversity was al- 
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TRANSFORMER BANK and take-offs for 
temporary service and construction power 


lowed due to anticipated regimenta- 
tion of military activities. On the 
quadrangle, however, the buildings 
on the outer side were all barracks, 
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TYPICAL underground primary service 
used to supply cold 
hangar, etc. 


storage plants, 


those on the inner side being miscel- 
laneous and service buildings, in- 
cluding mess halls, day rooms, in- 
firmary, recreation hall, guard house, 
post exchange, storehouses, officers’ 
quarters, regimental headquarters 
and administration buildings. It was 
felt that considerable diversity might 
be relied upon between the inner and 
outer sides of the quadrangle. 
Accordingly connected load totals 
were prepared for groups of build- 
ings consisting of two rows at right 
angles to and crossing the roadway. 
These figures varied somewhat due 
to the estimated demands of miscel- 
laneous buildings, but tended to aver- 
age between 30 and 35 kva. each. It 
was then decided to adopt 25 kva. as 
a standard transformer size for the 
quadrangle and to hang one of these 
on each pole along the main primary 
line (except in fire-breaks and ap- 
proaching corners) . Secondaries were 
run at right angles to the primaries 
in both directions to both the ex- 
treme inner and outer ends of each 
alternate lane between rows of build- 
ings. Under this plan the longest sec- 
ondary runs do not exceed 600 ft., 
and conductor sizes were standard- 
ized at one No. 4 and two No. 2 
weatherproofed hard-drawn copper. 
Exceptions are secondaries added 
later for multiple fire alarm lights 
and individual multiple street lights, 
which are two No. 6 weatherproof. 
Practically all buildings were pro- 
vided with three-wire layouts and 
most of the service drops are three 
No. 6 weatherproof, a few of the 
larger buildings having one No. 4 


and two No. 2 drops. 
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The use of 25-kva. transformers 
was later extended, partly to simplify 
maintenance, over virtually the entire 
system. Twelve 10-kva. transformers 
from an old distribution line on the 
site were utilized in_ three-phase, 
single-pole banks for shop, pumping 
and other facilities. 


Future Expansion Affected Design 


Considerable thought was given in 
relation to possible load expansion 
due to authorization of additional 
buildings or appliance loads and their 
effect on transformer locations and 
capacities. With this in mind, no 
transformers were hung on line arms, 
but were hung on double buck arms 
under the single line arms. The third 
vain was used for another double 
arm serving as a transformer kick 
arm and also for secondary mains 
which rolled to vertical spacing on 
three-spool, 8-in. racks. The top gain 
was left clear for possible future pri- 
mary taps. With this type of trans- 
former pole assembly it became easy 
to take off a primary tap in either 
direction from any pole without 
changing any existing construction. 

Developments proved the wisdom 
of this plan as anticipated additions 
appeared. A sixth row of buildings 
was added later along parts of the 
inner quadrangle. Some of these were 
officers’ residences with _ electric 
ranges, and to serve these No. 4 pri- 
mary taps were run over the previ- 
ously built secondaries to appropriate 
transformer locations. A dental clinic 
with 34 kva. connected load was han- 
dled in the same way. It also devel- 
oped after the quadrangle distribu- 
tion was built that the mess halls 
would each have:a 7-kw. deep fat 
fryer. At first it looked as though 
this would require replacing 34 of 
the 78 25-kva. quadrangle trans- 
formers with 50-kva. units. It was 
felt, however, that the use of this 
larger size involved serious consider- 
ations of weight for pole tops, difh- 
culties of replacement and greater 
danger in fusing, especially in view 
of the doubtful caliber of the main- 
tenance arrangements. This situation 
was met by building 34 short pri- 
mary taps crossing the street from 
the main primary line to the first 
poles of the inner secondary runs. 
These secondaries were transferred 
from racks to double arms in the sec- 
ond gains and run through toward 


the inner buildings. Then 25-kva. 
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transformers were hung on the first 
gain double arms which also dead- 
ended the primary taps. Secondary 
leads were also brought down to a 
rack position and connected to mess 
hall services, but not to the secon- 
daries running through on the arms. 
By one additional span parallel to the 
road two more mess halls were picked 
off the lighting secondaries, making 
four to each transformer. 

An incidental advantage of this ar- 
rangement is that the load of a defec- 
tive transformers can be picked up on 
other secondaries without running 
additional wire. This was felt to be of 
considerable value, first, for emer- 
gency restoration of service by lim- 
ited personnel, pending later replace- 
ments, and, second, in case of a par- 
tial or complete evacuation of the 
camp or of one regimental area such 
an area can be supplied entirely from 
a single transformer with sufficient 
capacity for watchman service and 
light repair work under reduced core 
losses. ' 


Sectionalizing 


Gang-operated pole-type air-break 
switches were adopted for primary 
sectionalizing, but could not be lo- 
cated until the site of the permanent 
substation and resultant point of feed 
to the quadrangle could be settled. 
Therefore in building the quadrangle 
line a number of points of sectional- 
izing were selected and double arms 


SECTIONALIZING switches 
feeder on quadrangle 


in primary 
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and dead-end construction specified. 
Three of these points on the quad- 
rangle were eventually chosen for 
switches, but others proved valuable 
for opening the line during construc- 
tion. 

While quadrangle construction was 
under way other parts of the project, 
with their sudden demands for tem- 
porary power, were begun. Lines were 
run from the quadrangle feeders to a 
sewage treatment plant and two deep 
wells (four No. 2 bare hard-drawn 
copper on 35-ft. poles). Two-pole 
structures were provided for certain 
permanent service, all being designed 
to accommodate four 50-kva. trans- 
formers, though at the wells, where 
only a single-phase capacity was re- 
quired, three transformers were used. 

More than 3,000 kva. in connected 
transformer capacity was installed 
for quadrangle service. Branch feed- 
ers decreased in size from the No. 4/0 
section used on the main loop through 
No. 2/0 and 0 to No. 2 for certain 
loads. Provision was also made for 
emergency services to certain areas 
by taps from particular feeders and 
connections arranged to permit nor- 
mal openings between certain looped 
sections under the radial distribution 
scheme used. In general, all electrical 
distribution is overhead except to two 
cold storage plants, ordnance shop 
and an airplane hangar. 

Experience indicated considerable 
risk of future pole replacement if 
heights or pole classes were cut down, 
since requirements for communica- 
tion purposes greatly exceeded the 
original estimates. Telephone plant 
was installed by forces from that 
utility through arrangements with 
Army engineers on poles provided 
by the electrical contractor as part of 
the electric distribution project. The 
result was that a number of addi- 
tional poles and many more guys 
to existing poles were required for 
telephone purposes. A fire reporting 
telephone system was laid out using 
telephone circuits and having 24- 
hour multiple lamps at each box. 


Service Entrances 


These requirements involved both 
additional secondary space and tele- 
phone space. Many of the standard 
mobilization buildings are low and 
difficulty was experienced in main- 
taining drop leads at suitable height, 
especially on account of the frequent 
movements of heavy automotive 
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VERTICAL spacing of dead-ends at point 
where anchors only could be used in- 
stead of double arms 





DEAD-ENDING drop leads on racks at- 


tached to building; 
through rigid conduit 


feed to interior 


equipment and artillery. Again, gov- 
ernment wiring plans often specify 
service pipe location at a point where 
the full height of the building is not 
utilized. Where inside wiring con- 
tracts have been based on such plans, 
changes may involve extras and in any 
case require considerable attention. 
Some saving in distribution cost 
might have been effected had latitude 
in service entrance locations been 
provided in the wiring plans to afford 
a more efficient use and location of 
pole plant. It was found that Signal 
Corps activities resulted in the attach- 
ment of large numbers of communica- 
tion circuits in temporary and semi- 
permanent construction on many 
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poles, and that any or all poles may 
be subjected to climbing practice by 
Signal Corps recruits. 

No plans for street lighting were 
approved until the project was well 
along, when it was decided to use the 
floodlighting fixtures already in hand 
from the construction work. These 
were provided with 100-watt multiple 
lamps on extenders and were in gen- 
eral located to connect with existing 
secondaries through individual 
switches brought down the poles in 
4-in. conduit and mounted in a cast- 
iron, waterproof switch box. These 
switches are operated by sentries, and 
the lights are intended to aid main 
traffic. They were not located in the 
lanes between buildings where con- 
siderable outdoor illumination exists 
from windows and doorways. 


Dead-Ending 


Heavy conductors were dead-ended 
at corners on double arms where arm 
guys could be run horizontally to 
stubs. Where anchors only could be 
used, dead-ends were spaced verti- 
cally on the pole. Although this con- 
struction proved physically sound, it 
fails to offer the opportunities for 
phase transposition or easy removal 
of jumpers, such as are offered by 
flat corner construction. 

In general, emphasis should be laid 
upon the importance of locating poles, 
arranging circuits and designing pole 
tops so as to provide for all possible 
additions or contingencies without 
dismantling completed work or kill- 
ing circuits. In addition to the perma- 
nent feeder sectionalizing points pro- 
vided, frequent dead-ending of pri- 
maries where jumpers could easily 
be removed was found to be worth 
while. Maintenance of interrupted 
service was recognized as of great 
importance from the moment of first 
energizing the initial section of the 
project. A failure of service at the 
temporary construction power and 
lighting outlets would have resulted 
in a tremendous loss of time through 
delay to great numbers of workmen. 
As construction moved on to new 
areas troops were moved in to com- 
pleted buildings, so that no relief 
from this responsibility was had. 

In the substation design, to facili- 
tate construction and maintenance 
the usual mat type of foundation was 
superseded by building two longi- 
tudinal concrete walls (for 1,500-kva. 

[Continued on page 104| 
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Circuit-Breaker Analyzer 
Diagnoses Hidden Maladies 


Device speeds up maintenance, insures better 
operating characteristics and permits keep- 


ing a permanent history of breaker operation 


EARLE A. CRELLIN,* Pacific Gas & Electric Company, San Francisco 


PROPER MAINTENANCE of an oil 
circuit breaker requires a means for 
determining the speed-time character- 
istics of the contact mechanism. Vari- 
ous methods have been devised for 
field determination of these values, 
but the Pacific Gas & Electric Com- 
pany is now successfully using an 
analyzer devised by Earl Whitely of 
the company’s protection engineering 


* Assistant engineer of maintenance. 


department. This device provides a 
graphic chart. 

The performance curves for types 
of breakers can be prepared and the 
important factors in their operation 
visually presented for study and 
analysis. The analyzer is being used 
during maintenance operations on all 
breakers on the Pacific Gas & Electric 
system and the resulting records are 
being filed for comparison with fu- 
ture performance records. 


Breaker contacts become pitted due 
to arcing action and the operating 
mechanism becomes slowed down due 
to weakening of springs or accumu- 
lations of dust or gummy lubricant 
residue in the bearings and on mov- 
ing parts. After complete disassem- 
bly and overhaul the breaker should 
continue to meet interrupting guar- 
antees if the work done is correct and 
if all parts have been restored to their 
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CHART from circuit breaker analyzer showing operating characteristics before and after maintenance 


for a 20-year-old, 400-amp., 15,000-volt breaker 


Opening and closing times were corrected. Elapsed time between 
trip coil energizing and actual parting of the contacts was 7.7 
cycles as measured by the cycle counter. By plotting this point 
on the curve it was possible to determine the speed of contact 
travel after separation of the contacts. From the slope of the 
curve this was calculated as 6.0 ft. per second for the first 8 cycles 
after contact separation, which is well over the acceptable speed 
for such a breaker. 

The circuit breaker employs both springs and motor for full con- 
tact travel. The amount of “free stroke travel" (spring actuated) is 
an important point to check on this type of circuit breaker. This was 
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determined from the chart by operating the circuit breaker with 
the motor circuit open. 

In preparing this chart it was determined that the actual meas- 
ured full contact movement for this breaker was 1934 in. This 
established the vertical scale. The opening free stroke was then 
scaled off as 18!'/g in., or about 97.3 percent of full stroke due to 
spring action alone. This point was reached in 21.6 cycles and 
full contact travel in 43 cycles. The free stroke on closing was 
scaled off as 17!/, in., or 89 percent of full stroke, the lesser travel 
being due to the resistance offered by the contacts, which begin 
to close after 1534 in. of travel. 
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is needed to determine if the mech- 
anism is operating at the desired 
speeds on the opening and closing 
strokes. 


Adjustment for Speed 


Construction of some types of 
breakers permits wide latitude in the 
adjustment of opening and closing 
speeds. Frequently the speeding up 
of the closing stroke to gain faster 
response for synchronizing will slow 
down the opening stroke and seri- 
ously affect the current-interrupting 
ability. Use of the analyzer permits 
adjustments to secure proper speeds 
in both directions. Also, many break- 
ers have buffer springs which are 
compressed on the closing stroke for 
the double purpose of cushioning the 
operation of the mechanism and act- 
ing as kick-out springs to speed up 
the initial opening motion. 

If the buffer springs are too stiff 
they may check the closing motion 
prematurely or may cause the mech- 
anism to rebound, with possible re- 
opening of the contacts and damage 
by arcing. If the springs are too weak 
the closing shock will not be properly 
absorbed and there will not be sufh- 
cient energy available to accelerate 
the mechanism on the opening stroke. 
All of these conditions will be indi- 
cated by the analyzer chart and ad- 
justments can be made to assure sat- 
isfactory breaker operation. 


Trace on Drum 


Basically, the analyzer consists of 
a paper-carrying drum driven at con- 
stant speed by a synchronous motor 
to which the record of breaker oper- 
ation is transferred by a pencil me- 
chanically connected to the breaker 
mechanism and moved in synchronism 
with the movable contacts. 

In testing, the drum revolves con- 
tinuously as long as the drum motor 
switch is closed, but the pencil is 
only in contact with the paper for a 
single revolution. If the full stroke 
of the breaker requires more than 30 
cycles it is possible to keep the pencil 
on the paper for two or more revolu- 
tions. The same operation that ap- 
plies the pencil to the chart completes 
the circuit to the breaker tripping 
or closing coils. By inserting a cycle 
counter into the circuit the actual 
instant of contact make or break can 


be determined and plotted on the 
chart. 
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WHEN A SHEET of 82 x 11-in. coordinate paper is fastened to a revolving drum and 
this analyzer is hooked to a circuit breaker a curve is produced showing breaker per- 


formance and characteristics. 
cumference of 10 in. 


The drum diameter was made 3.183 in. to give a cir- 
With drum speed at 120 r.p.m. a single revolution of the drum 
is made in ¥2 second or 30 cycles (60-cycle source). 


The 10-in. length of the chart is 


divided into 30 parts, each representing one cycle 
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SCHEMATIC DIAGRAM of internal and external connections for oil circuit breaker 


analyzer in testing breakers 


Breaker contact travel is reduced by an 
8-ft. reducing beam or lever so that the 
full breaker stroke is represented by the 
pencil travel over approximately the full 
width of the analyzer chart. For breakers 
with rotating rather than reciprocating con- 
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tacts the travel reduction is accomplished 
by attaching a control cable sheave to the 
rotating shaft of the main contacts. The 
analyzer is equipped with three Bakelite 
sheaves 4, 6 and 9 in. in diameter to pro- 


duce proper pencil movement on chart. 
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E. ]. BURGER.* Ohio Public Service Company, Lorain 


OUR NEW “progressive plan” agree- 
ment with the city of Lorain gives the 
people 58 percent more light for only 
25 percent more cost, retains the 
basic rate for added lamps and con- 
stitutes one more valuable service 
rendered to the public through our 
installation of the very latest equip- 
ment supplied through safer, more 
reliable street-lighting circuits and 
controls. 

Termination of street-lighting con- 
tracts in 1940 between the Ohio Pub- 
lic Service Company and the city of 
Lorain, Ohio (population 44,000), 
led to studies by the company to pro- 
vide both lower unit costs and in- 
creased lighting facilities. The light- 
ing system then consisted of 1,308 
units in sizes ranging from 2,500- 
lumen lamps to 10,000-lumen lamps, 
part of which consisted of a white- 
way system serving the business dis- 
trict. 

The city officials and the Ohio Pub- 
lic Service Company agreed on a 
street-lighting modernization pro- 
gram which included a progressive 
plan prepared by the utility and the 



































































































































MODERN BRIDGE, modern road design, modern light- 
! ing for East Erie Avenue bridge. Eighteen 1,000 c.p. 
lamps to provide 1.25 ft.-candles on roadway 














* Vice-president and division manager. 

















FORTY-FOOT ROADWAY on this high level bridge lighted by same type of sodium, mounted and 
spaced as in underpass 












































Street Lighting in Lorain 
Follows Progressive Plan 


Ohio Public Service provides 58 percent more 


Photoelectric control designed for multi-installation 


lumens for only 25 percent increase in cost — 





General Electric Company. The com- 
pany agreed to modernize about 12 
miles of street lighting which would 
provide for 357 additional lights, re- 
quiring a total expenditure of $65,- 
000 by the company for wire, cable, 
poles, fixtures, lamps, etc. 

A new ten-year contract was ne- 
gotiated which specified that the city 
would pay a lump sum annually for 
the 1,665 lights which would repre- 
sent the completed system. The lump 
sum price agreed upon gave the city 
a substantial reduction in lighting 
cost when calculated upon the annual 
per unit costs in the old contract. It 
was agreed, however, that the city 
would pay the previous per unit rates 
for additional lights installed during 
the life of the contract, outside of 
those included in the modernization 
program: 





The old system provided (lumens)...... 5,756,500 

The new system provided (lumens)..... 9,072,500 

Increase (percent)................005 58 
City Bill 

City's annual bill, old system.......... $48,215.52 

City's annual bill, new system.......... 60,387.40 

GUO Saw edcuavcuscesaes ci nadacecasl $12,171.88 


25.2 percent 


Cost per Lumen Year 


Old system (per lumen year)........... $0.0083758 
New system (per lumen year).......... 0.00656 


The new street-lighting contract 
also provided for the consolidation 
of two street-lighting contracts into 
one. Previously the utility had one 
contract with the city of Lorain for 
lighting the streets outside the busi- 
ness district and another for the 
whiteway lighting supplying the busi- 
ness district. 

The new lighting, as recommended 
and installed, conforms in all essen- 
tial details with modern practice as 
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recommended by the street and high- 


way lighting committee of the Illumi- 
nating Engineering Society. It was 
made possible by the type of contract 
agreed upon and the lower rates 
charged for the service. 

The modernization program has 
had a very good effect in the way of 
improved relations between the cus- 
tomer and the utility. This improved 
relationship has been evidenced 
through words of commendation from 
the citizenry to both the company and 
city officials. Notwithstanding, the 
program has led to many requests for 
improved lighting in other sections of 
the city. Thus, no doubt, in time all 
of the lighting in the city will be 
made to conform to modern stand- 
ards. 


Bridge Lighting 


An interesting feature of the new 
program was the lighting of two new 
bridges across Black River. One 
bridge, reputed to be the longest span 
Bascule type bridge in the world, was 
lighted with eighteen 10,000-lumen se- 
ries incandescents. The other bridge, 
of the high level type, is lighted by 
means of 43 10,000-lumen sodium 
luminaires on 100 and 150 ft. cen- 
ters. 

Two types of lighting, incandescent 
and sodium, are involved in the 
changeover from outmoded and in- 
adequate equipments to newer lumi- 
naires which provide night visibility 
conditions in keeping with the mod- 
ern requirements of motorist and pe- 
destrian. The incandescent lumi- 
naires now used are of the pendant 
type, equipped with deep shading 
“stepped” Alzak-finished aluminum 
reflectors, auxiliary deflectors and re- 
fractor globes. These luminaires 
should deliver as much as 80 percent 
more light to the pavement than did 
the best previous lighting fixtures. 
Shading of the light source greatly 
reduces the candle-power in directions 
near the horizontal, thus suppressing 
objectionable glare and contributing 
greatly to the appearance and seeing 
capacity offered by the new lighting 
system. The “stepped” reflector fea- 

ture is designed to prevent a high con- 
centration of reflected radiant energy 
at the luminaire axis, and thereby 
helps prevent premature lamp failure 
when larger lamps are used. 

The sodium luminaires in opera- 
tion are of the G.E. type M-2. This is 
an open-type luminaire, employing a 
10,000-lumen lamp mounted horizon- 



















































LORAIN FORMULA for modern arterial lighting: 10,000-lumen, Novalux, 20-amp. series lamp, 25 ft. 


mounting, 100 ft. spacing 


FOR EAST 28th underpass Lorain uses type M-2 sodium, 10,000-lumen, 25 ft. mounting and 200 ft. 


staggered spacing 


tally in an arrangement of Alzak- 
finished aluminum reflectors. These 
produce a scientifically correct pat- 
tern of light and distribute it efh- 
ciently. 

Considerable credit is due to 
Messrs. Hardenbergh and Reed, dis- 
tribution superintendent and electri- 
cal engineer for the Ohio Public Serv- 
ice Company, who contributed the 
necessary technical studies involved 
in the development of the system. 
Salient technical features follow: 


The new series circuits have constant 


TYPICAL street-lighting circuit at Lorain resulis in lowered voltage, enhanced safety, faster restora- 


tion of service 









current transformers at load centers. 

The ends of each of the circuits are 
grounded to primary multi-grounded neu- 
tral system. This arrangement reduces the 
above 


potential of the series circuits 


ground to about one-half the operating 
voltage of the constant current transform- 
ers. 

Current transformers are controlled by 
photo-electric cells, and where possible 
one cell was wired to control several trans- 
formers. 

Constant current transformers are 
equipped with a Novalux protector that 
disconnects the transformer from the pri- 
mary circuit as a protection against fail- 

[Continued on page 104] 
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Systematized Surveys Reveal 
Network Load Conditions 


Oklahoma utility develops systematic method for making low-cost 


underground network load surveys as conventional load-estimating 


methods lose effectiveness under erratic. shifts 


in load trends 


R. W. COURSEY,* Oklahoma Gas & Electric Company, Oklahoma City, Okla. 


ACCURATE FORECASTING of load 
on underground network systems has 
become increasingly difficult in recent 
years due to changes in the character 
of network loads and the erratic shifts 
in existing load trends. 
Air-conditioning loads in the Ok- 
lahoma City area are probably the 
largest single factor upsetting system 
load forecasts as usually made. Con- 
tributing to this condition, however, 
is the recent mushroom growth in the 
network area of small welding and 
machine shops, perhaps traceable to 
defense activity. These shops, which 


* Underground engineer. 
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spring up unannounced, are as a rule 
small, but house a comparatively large 
assortment of motor-driven equip- 
ment. Frequently they are at the rear 
of other buildings and are quite un- 
pretentious in appearance. 

These erratic and unpredictable 
factors affecting network loads have 
caused us to have less faith in such 
conventional methods of locating 
overloaded areas as forecasts, ad- 
vance on loads to be added, spot sur- 
veys, voltage surveys and field in- 
spection for warm cables. Direct out- 
growth of this situation in Oklahoma 
City has been the development of 
low-cost, systematic annual load sur- 
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SCHEMATIC MAP of secondary system with each cable section and service numbered is 


key to survey procedure. 
work is used for ensuing load checks 
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Map revised from year to year to show additions to net- 
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vey methods for application to the 
entire secondary system to guide allo- 
cation of cable and transformer ca- 
pacity. 

Such a periodic survey of the net- 
work system as will be described has 
the advantage of allowing analysis of 
the systems as a whole, rather than 
in parts. This results in more eco- 
nomical and practical remedial meas- 
ures for overload conditions. It might 
show, for example, that if several 
transformer banks are shifted from 
one primary supply to another over- 
loaded transformers might be re- 
lieved without adding new capacity, 
whereas spot load checks might indi- 
cate the need for additions. 

Network system secondary grids 
lend themselves to systematized meth- 
ods of collecting data, since a com- 
paratively few procedures can be re- 
peated successively until the whole 
system has been covered. As a rule, 
80 percent of the readings can be 
taken in manholes and 20 percent in 
transformer vaults. 


Frequency of Survey 


Frequency with which such sur- 
veys can be justified economically de- 
pends to a considerable degree on 
their cost, the usability of data ob- 
tained and ability to compare data 
from successive surveys to establish 
trends. Careful planning, therefore, to 
secure the maximum of useful data 
with the least waste effort and over 
the shortest possible interval of time 
is of prime importance. Through 
careful planning of the survey it is to 
(1) reduce the number of readings, 
by eliminating duplications and by 
eliminating those which can be 
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Daily Load Curves — Percent of Season Peak 
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Time of Day 


FIELD SHEET shows manhole and cable section numbers corresponding to map. Check marks indicate readings to be taken in field. 


Readings corrected for time of day and year to give values under peak conditions (left). 


Underground system daily load curves for 


survey period (August, 1940) scaled in percent of seasonal peak used to correct field readings to peak conditions (right) 


quickly computed by Kirchhoff’s net- 
work law and those which can be as- 
certained from existing demand me- 
ters. (2) Speed up the survey; read- 
ings can be made more nearly simul- 
taneous, simplifying correction to 
peak condition. Speed-up also con- 
tributes to a more economical survey. 
In the Oklahoma City network sys- 
tem there are 130 manholes, 62 trans- 
former vaults and 628 secondary ¢a- 
ble sections. Load information was 
required on each cable section. These 
628 sections included secondary 
mains, vault leads and services. 


11,000 Values Required 


Since information was required on 
all three phases, a total of 1,884 val- 
ues for each condition of primary 
supply was necessary, and with five 
primary feeders there were five con- 
ditions of circuit removal and one 
with all circuits energized. Therefore, 
under the six conditions of primary 
supply, a total of 6 & 1,884, or 11,- 
304, current values were to be ob- 
tained; actually, only 5,565 readings 
were obtained with instruments, the 
remainder were either known to be 
zero (vault connections to network 
when that vault was de-energized) or 
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FIELD READINGS corrected to peak conditions and supplemented by computed values 
and demand meter readings are transferred to simplified network sketch to show 


division of load 


were computed by means of Kirch- 
hoff’s law, or were obtained from ex- 
isting demand meters. The 5,565 field 
readings required approximately 312 
man-hours of field work. 

Survey methods used involved 
three steps, performed in the order 
indicated : 

1. Sheets are made up for record- 
ing the field data. 


ELECTRICAL WORLD @ November 29, 1941 





2. Field data are collected by un- 
derground test crews. 

3. Accumulated data are supple- 
mented by computation and demand 
charts and studied with a view to 
applying the proper remedial meas- 
ures wherever they may be found 
necessary. 

Under the step (1) a schematic 
map of the secondary system was 
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made showing every cable section and 
service with a numerical designation. 
This map guides the make-up of a set 
of manhole and vault field survey 
sheets and is used for checking off 
readings not required on the data 
sheets. 

Twenty-one field survey sheets 
similar to that shown are drawn up 
for recording current values and the 
time of day at which they were ob- 
tained. Every manhole and service 
hole in the system is listed in the left- 
hand column of the 21 sheets. To the 
right of the column, which identifies 
each manhole, is shown all cable sec- 
tions entering the manhole with their 
proper section number and descrip- 
tion and blanks for recording load 
data. In addition to the 21 manhole 
sheets, six transformer vault sheets 
are required to list all vault informa- 
tion. These sheets are similar to the 
manhole sheets. 


Field Readings Indicated 


Each primary circuit supply condi- 
tion is treated as a separate survey 
with a set of 21 manhole and six 
vault sheets supplied for each. Check 
marks beside each cable section num- 
ber indicate those requiring a field 
reading. Where the same cable sec- 
tion appears in adjacent manholes a 
reading is necessary in only one of 
the two manholes. Service load read- 
ings are necessary under only one 


FINAL NETWORK SKETCH shows 
the percent loading of cables and 
transformers graphically to sim- 
plify determination of remedial 
measures 


condition of primary supply, since 
their value is independent of the pri- 
mary supply. Where several service 
holes exist between two intersection 
manholes, with no transformer vaults 
between, it is necessary to obtain only 
the service loads and the current from 
each of the intersection manholes, 
since the current on the intervening 
cable sections can be computed from 
Kirchhoff’s law. It is unnecessary to 
read the current on the vault-to-net- 
work leads under circuit conditions 
where the vault transformer is de-en- 
ergized, since it was obviously zero 
when a service did not connect into 
the vault and was equal to the service 
load when it did. 

Readings are unnecessary on serv- 
ices to buildings where a demand 
meter is installed. 

Three two-man test crews are used 
to obtain the field data with the 27 
sheets divided among the three groups 
and each crew starting at a different 
location. The survey is run between 
the hours of 9 a.m. and 4:30 p.m., 
since the load curve is flattest over 
that period. This is important in cor- 
recting the values to peak in that the 
probability of error was lowest. 

Three types of instruments are 
used, with no attempt at correcting 
readings for sheath currents. Two 
clip-on ammeters, a Ferranti and a 
Weston, with 0-500-amp. scales, are 
used by two of the crews, and the 
third, assigned to the heavier loaded 
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area, uses a Western Electro Mechan- 
ical Company 0-1,000-amp. scale in- 
strument with a separate split core 
transformer. 

Upon completion of each survey 
the sheets are assembled and returned 
to the engineering department for 
analysis. The first step of the analysis 
is to plot underground system daily 
load curves on hourly points for each 
day of the survey. 


Seasonal Peak 


The season peak, which usually 
comes in the latter part of August, is 
obtained and new curves were plotted 
in percent of season peak by dividing 
hourly reading by the system season 
peak. These new curves (shown) rep- 
resent the loads of the days of the 
survey as a percentage of the season 
peak. Each highest phase reading 
on the field sheets is increased by 
dividing it by the percent value ob- 
tained from the curve for the day 
and time of day of the reading. 

This method of correcting the sur- 
vey to the season peak has proved 
sufficiently accurate for all purposes. 
Values obtained by this method for 
various cable sections and _ trans- 
former loadings have been compared 
to known actual peaks and in all 
cases have been surprisingly accu- 
rate. 

Having corrected all readings of 
the survey to peak condition, they 

[Continued on page 104] 
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Glareless Illumination 
for Instrument Boards 


Direct lighting supplemented by plastic meter cases or re- 


flecting shelves offer solution to veiling glare and shadows 


on switchboard instruments in generating and substations 


EDWARD D. TILLSON,* Commonwealth Edison Company, Chicago, III. 
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AT THE NEW Fisk station switch-house instruments with transparent covers are lighted from recessed ceiling fixtures with fresnel 
lens and metallic louvers. At right is a close-up view of transparent instrument covers 


A GREAT MAJORITY of the instru- 
ment boards and switchboards in 
generating and substations employ 
either flat face or edgewise meters 
with clear glass fronts which have the 
natural, but unhappy, faculty of re- 
flecting bright objects such as light- 
ing fixtures, ceiling cove or other 
illuminated bodies. Resulting images 
are frequently of such brilliance as 
to obliterate the instrument scale and 


* Testing engineer, 
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pointer entirely. If this object is in 
front and somewhat above the meters 
these images will be reflected in the 
eyes of the operators as they stand 
or sit in front of the switchboard 
panels. 

Totally indirect fixtures would 
ostensibly be satisfactory for the 
purpose, and apparently this is widely 
believed by designers. However, 
when galleries, where such lighting 
is used, are visited it is found that 
the ceiling glow is sufficiently bright 
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to be very annoying when reflected 
from the face of the instrument. Also, 
the area of this glow makes it diffi- 
cult to maneuver into a_ position 
where the ceiling ceases to produce 
“veiling” glare. The socket husks, 
stems and hangers which support in- 
direct fixtures also are frequently 
very bright and are sharply reflected 
in the instrument faces. Another 
common fault of switchboard light- 
ing occurs where instruments face 
windows, skylights, open doorways, 
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etc., producing large, bright images 
on the instrument fronts. 

From a purely theoretical view- 
point it would be well to have switch- 
boards in rooms where everything 
was painted black, particularly the 
ceilings, where no daylight entered, 
and where the only light for the 
meters came from a source close to 
the panels, either from above or be- 
low, so that the reflected light pointed 
strongly downward or upward, thus 
avoiding the observer’s eye. Such an 
interior, however, would not be liva- 
ble and would likely tend to drowsi- 
ness and a cheerless outlook. 

Any lighting of an_ incidental 
nature must be carefully executed so 
that reflections are not borne toward 
the eyes. Also, the directional light- 
ing of instruments must be of a high 
level so that it drowns out or over- 
comes extraneous or incidental light 
which may be necessary for ordinary 
working conditions. 


Transparent Cases 


Granting that light should be di- 
rected toward instruments at more 
or less a grazing angle from either 
above or below, we are faced with 
another difficulty, i.e., the overhang 
of the metal case with respect to the 
dial and pointer. With grazing angles 
of light this overhang produces a 
shadow on the dial, and the stronger 
the light the more dense the shadow 
appears, so that an increase in the 
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which otherwise is de- 
sirable, in a large measure defeats 
itself. 

To get around this difficulty, first, 
the case may be constructed partly 
of transparent material, such as a 
thermal plastic or glass, or, second, 
the case may remain all metal with 
a reflecting shelf placed below the 
glazed opening to reflect a portion 
of the light back through the meter 
window and neutralize the shadow 
produced by the case overhang. A 
narrow shelf with metallic mirror is 
sufficient for this purpose and is easily 
applied. Since switchboards are 
either blown down by air daily or 
are otherwise carefully maintained, 
these small mirrors do not suffer 
from depreciation as they would in 
ordinary industrial interiors. 


intensity, 


Contour of Cases 


Commonwealth Edison Company 
has employed both of the alternatives 
referred to. For example, in the 
galleries of Fisk station all of the 
indicating instruments have been 
furnished with a case which is partly 
transparent so that there is no opaque 
overhanging section above the dial. 
Also, the front face of the instru- 
ment is inclined outward at the top so 
that light from above, striking this 
face, is reflected downward at an 
angle almost parallel to the switch- 
board. Thus, it is impossible to have 
the light source reflected into the 
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(a) Incorrect angle of incident light pro- 
duces bright images of fixtures or ceiling in 
instrument cover glass. 

(b) Correct grazing angle of incident 
light from louvered direct fixture avoids 
bright images. 

(c) Unless corrective measures are em- 
ployed even the correct angle of incident 
light will shade the dial. 

(d) Metallic (Alzak) mirror will eliminate 
shadows when used with correct angle of 
incident light. 

(e) A transparent plastic instrument front 
is another way to eliminate shadows. Front 
of the instrument is tilted out to direct re- 
flected rays to the floor out of operator's 
eyes. 


eyes. The light source itself is an 
incandescent lamp behind a Holo- 
phane fresnel lens which is shielded 
from the operators’ view by metallic 
louvers. Lamps and lenses are placed 
in an almost continuous row above 
and parallel to the switchboard 
panels. Louvers are painted black 
so that observers are not conscious 
of the light source, although it is 
quite a powerful concentrated sheet 
of light up and down the room. 


Mirrors and Glass Inserts 


Thermal plastics are soft and easily 
scratched. Therefore, at Fisk sta- 
tion that portion of the cover facing 
the sight-line of the operator is a 
small piece of plate glass molded into 
the plastic which surrounds it so that 
there will always be a full clear view 
of the dial. In the two galleries some 
800 instruments have been thus in- 
stalled, with very gratifying results. 

A low level of illumination from 
totally indirect sources is provided 
for the sake of cheerfulness and gen- 
eral activities in the galleries, but this 
illumination is very low compared 
with the direct illumination of the 
meter dials so that the image of the 
ceiling is not apparent in them. 

In the case of edge-on meters hav- 
ing the rounded fronts, the above 
scheme becomes somewhat compli- 
cated and expensive. Therefore, the 
testing department of the Common- 
[Continued on page 103} 
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Chickasaw Plant Solves 
Unusual Condensing Problems 


Sixteen-month erection, one-week break-in — Medium pressure 


and single boiler justified —Condensing water circulated 


32 miles — Low-headroom condenser has large water boxes 


E. C. GASTON, Commonwealth & Southern Corporation, Birmingham, Ala. 





LATEST and most efficient steam- 
generating station of the Alabama 
Power Company is the 40,000-kw. 
Chickasaw plant, 5 miles north of 
Mobile. Although not complete in 
every detail, the plant was started up 
in May, 1941, approximately sixteen 
months after construction began, and 
was in regular scheduled service less 
than one week after its initial trial 
run. During June, the first full month 
of operation, the plant delivered ap- 
proximately 29.2 million kw.-hr. 
(net) to the system, indicating con- 
siderable overload capacity. Initial 
operation indicates that the perform- 
ance will closely approach the calcu- 
lated station economy of 12,500 B.t.u. 
per net kw.-hr. based on 85 percent 
boiler efficiency, 28-in. vacuum and 
52 percent station service use. Maxi- 
mum pressure is 850 psi. and total 
temperature 900 deg. F. at the turbine 
throttle. 

Significant points are (1) the selec- 
tion of the operating pressure, (2) 
the choice of a single boiler, (3) the 
34-mile circuit from intake to dis- 
charge of condensing water, (4) 
single-pass condenser with extra large 
cast-iron water boxes and (5) con- 
densate pumps designed for minimum 
submergence performance. 


Initial Considerations 


Other pressures and temperatures 
than those selected were considered. 
Preliminary studies and estimates in- 
dicated that the design selected would 
cost approximately $2 per kilowatt 
more than a 450-psi., 750 deg. F. 
plant, whereas the increased economy 
would be approximately 12 percent 
in its favor. There were no apparent 


operating advantages in selecting the 
lower pressure, since the plant is ex- 
pected to be operated continuously 
and at scheduled loads. Design pres- 
sures higher than 850 lb. psi. were 
considered, but were discarded due 
to the necessity for using a steam 
pressure in excess of 900 deg. F. or 
employing a reheat cycle, either of 
which would considerably increase 
the cost of the plant and reduce the 
operating flexibility of the unit. 

A single boiler supplies the entire 
steam requirements of the 40,000-kw. 
unit. Installation of two boilers was 
considered, since such a design would 
obviously increase the flexibility and 
reliability of the plant. However, pre- 
liminary studies and estimates indi- 


cated that the two-boiler plant would 
cost approximately $8.50 per kilo- 
watt more than the single boiler plant. 
Studies of operating reports on large 
modern high-pressure boilers indi- 
cated that the trend is toward an avail- 
ability factor almost equal to that of 
the turbo-generator. It was, there- 
fore, decided to install a single boiler 
and to make it as reliable a unit as 
possible by eliminating the causes of 
forced outages. In specifying the new 
boiler for this plant maximum stress 
was placed on the elimination of 
handholes, gaskets and headers where 
possible, and on prevention of slag- 
ging in the furnace and superheater. 

Further preliminary studies dic- 
tated the use of a 3,600-r.p.m. tandem- 
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CHICKASAW’S 40,000-kw. unit will serve the phenomenal load growth in the Mobile-Gulf Coast 
area, supplementing the two 40,000-kw., 110-kv. transmission lines from hydro plants in northern 
Alabama, The 13.8-kv. generator has a “spring-suspended” stator and is hydrogen-cooled with 135-kv.. 
250-volt direct-connected main exciter and 3-kw., 250-volt direct-connected pilot exciter. The 4,300-sq.ft. 
hydrogen cooler requires 450 g.p.m. of 85 deg. F. cooling water. Twin oil coolers require 500 g.p.m. | 
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compound turbine with a hydrogen- 
generator. The improved 
economy of the 3,600-r.p.m. unit 


cooled 


justified its slight additional cost. 
Hydrogen and air-cooled units were 
estimated to cost approximately the 
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DRY DRUM added to regular three-drum Combustion Engineering 
400,000-lb.-per-hour bent-tube boiler. Two Ingersoll-Rand 970-g.p.m., 
seven-stage, single-suction, horizontal, split-case boiler feed pumps, 


3,600-r.p.m., 
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2,307-ft. total dynamic head. Westinghouse closed 
heaters and vertical Elliott deaeraiing heater with 70,000-lb. storage 
tank. Foster Wheeler evaporator. Worthington heater drain pumps. 

Buffalo Forge fans. 


Republic combustion control 
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same after including the air ducts re- 
quired with the air-cooled unit, 
whereas the reduction in generator 
losses was a decided credit in favor 
of the hydrogen-cooled unit. 

Since hydrogen does not support 
combustion, it was not considered 
necessary to provide any fire protec- 
tive equipment for the generator. A 
three-phase lightning arrester and ca- 
pacitor have been installed on the 
generator bus, close to the machine 
terminals, for the protection of the 
stator winding against any voltage 
surges. 


Condensing Water Problems 


Problems arose in connection with 
the condensing water system and the 
use of an existing turbine room and 
condenser pit (of an idle World War 
shipbuilding-plant power house) in 
which it was necessary to install the 
new 40,000-kw. unit in space which 
was originally occupied by small 
4,000-kw. low-pressure turbo-genera- 
tors. 

Condensing water is obtained from 
Chickasaw Bogue, a small stream 
which is adversely affected by tidal 
movements. Evaporation is not par- 
ticularly effective in this locality, 
since the relative humidity is very 
high during certain seasonal periods. 
In an effort to secure the maximum 
recirculating distance and, conse- 
quently, the greatest possible cooling 
pond area, the condensing water tun- 
nels were arranged to permit taking 
water from Chickasaw Bogue through 
existing tunnels, provided under the 
old turbine room, and discharging 
the water into the head of Hog Bayou 
through a new discharge tunnel. Hog 
Bayou is a tributary of Chickasaw 
Bogue and the arrangement described 
resulted in a water circuit 34 miles 
long from the point of intake to the 
point of discharge. 

Use of the existing turbine room 
building made it necessary to install 
the 40,000-kw. unit and its condenser 
in space which normally would not 
be considered adequate. Headroom 
available for the condenser was lim- 
ited to 18 ft. between condenser pit 
floor and turbine room floor. To in- 
stall the condenser in this limited 
space it was necessary to select an 
especially designed single-pass (C. H. 
Wheeler Manufacturing Company) 
unit with condensate pumps designed 
for minimum-submergence perform- 
ance. 














































The condenser is a 26,800-sq.ft. 
single-pass, divided water-box unit, 
designed for maintaining a normal 
vacuum of 28 in. Hg. The design in- 
corporates extra large cast-iron water 
boxes (4-ft. 6-in. deep) to reduce the 
inlet velocity of the cooling water 
and the resulting turbulence and ero- 
sion of tube ends. Admiralty metal 
tubes $ in. outside diameter, 26 ft. 
3 in. long are rolled into the Muntz 
metal tube sheets at one end and are 
packed with Crane metallic packing 
at the other. The unit is equipped 
with steam jet air removal equipment, 
two condensate pumps, each having a 
capacity of 600 g.p.m., and two circu- 
lating water pumps, each having a 
capacity of 24,600 g.p.m. 


Boiler House 


The new boiler house is supported 
on wood piling, capped with concrete, 
and covered with a 30-in. reinforced 
concrete slab. Piles were driven to a 
minimum depth of 30 ft. and the 
maximum loading was limited to 20 
tons per pile. 

[Continued on page 101| 


564.4 °F 


Deaerator 
ane tank 


373, 600 /b. per hr 


From house 
service 
water 


373,600 /b. per Ar. 


/b.per hr 


S 
Boiler 
fs) feed 
pump 


13,200 /b. per hr 


HEAT BALANCE calculations for the Chickasaw 850-psi., 900-deg. F. station show an economy of 12,500 B.t.u. per net kw.-hr., based 
on 85 percent boiler efficiency, 28-in. Hg. vacuum and 512 percent station service use 
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SINGLE-PASS CONDENSER (C. H. Wheeler) designed for 18-ft. headroom with two 600-g.p.m. two-stage 
condensate pumps designed for minimum-submergence performance 
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Pick-Up and Resistance 
of Counterpoise Systems 


Analysis of field experience shows radial and continu- 


ous patterns efficient for different reasons and different 


conditions—Deep ground rods a helpful adjunct 


W. W. LEWIS, General Electric Company, Schenectady, New York 


CURRENT “pick-up” by counterpoise 
wires (either radial or continuous) 
and driven rods is found to be sub- 
stantially in accordance with their re- 
sistance values. Apparent resistance 
is less than the measured value for 
radial counterpoise and higher for 
continuous counterpoise. Continuous 
counterpoises in instances spread 
their pickup over a 2-mile length. 
Radial counterpoises (like driven 
rods) are found to carry considerably 
more impulse current than has been 
commonly attributed to them. 


Materials and Sizes 


The counterpoise, as used in trans- 
mission line practice, is a buried wire 
connected to the transmission line 
tower. The wire is buried anywhere 
from 1 to 3 ft. and various materials 
have been used, such as stranded cop- 
per, stranded steel, stranded copper- 
weld, stranded iron, flat steel strip and 
copper rod. The following sizes have 
been used: Stranded copper Nos. 1/0 
and 2/0, stranded steel and copper- 
weld from $ to $ in. diameter, copper 
rod } in. diameter and steel strip 
ts X 1.5 to 2 in. 

There is insufficient data to say 
that any of these materials or sizes is 
better than any other. Length of life 
and freedom from theft have played 
a large part in the choice of materials. 

Various arrangements of counter- 
poise have been used, some in which 
the wire is continuous from tower to 
tower and others in which the wires 
are radial at various angles from the 
tower. Fig. 1 illustrates some typical 
arrangements of radial or non-con- 
tinuous counterpoise wires and Fig. 2 
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typical arrangements of continuous 
counterpoise wires. 

The operation of various counter- 
poise and driven rod arrangements 
has been studied by means of mag- 
netic links and the surge crest amme- 
ter.* Data have been secured by the 
General Electric Company, in co- 
operation with Pennsylvania Power 
& Light Company, Appalachian Elec- 
tric Power Company, Indiana & 
Michigan Electric Company, Con- 
sumers Power Company, EBASCO 
Services, Inc., and American Gas & 
Electric Service Corporation. The 
study has extended over six years on 
lines of 132, 140 and 220 kv. 

In evaluating the efficiency of 
counterpoise wires and driven rods 
the following conception is used: The 
ground is charged under the cloud; 
when the stroke takes place the 
charges are converted into current 
and flow by the lowest resistance 
path into the stroke. The more cur- 
rent “pick-up” by counterpoise wires 
and driven rods the lower the resist- 
ance of the tower grounding system 
and the more efficient this system is. 
The ultimate aim is to hold the tower 
potential down with respect to ground 
so that flashover does not take place 
from tower to conductor, and this 
object is accomplished by maintain- 
ing low resistance. 


Radial Counterpoise Wires 


Three arrangements of radial 
counterpoise wires, sometimes called 
crow-feet, have been investigated. 


*"Direct Measurement of Surge Currents,"" C. 
M. Foust and J. T. Henderson, ‘‘Electrical Engi- 
neering,'' April, 1935, pages 373-378. 
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In one case of the arrangement of 
Fig. 1(a) with the tower current in 
the four legs taken at 100 percent, 
the counterpoise wires brought in 
42 percent and the footings by sub- 
traction 58 percent. Assuming the 
measured tower footing resistance of 
47 ohms to be correct, the apparent 
resistance of the radial counterpoise 
system is 65 ohms, while the measured 
resistance of the counterpoise system 
was 137 ohms. The measured resist- 
ance is by megger ground tester or 
equivalent. In another case the tower 
current in the four legs was 100 per- 
cent, the counterpoise current 49 
percent and the footing current 51 
percent by subtraction. With a meas- 
ured footing resistance of 40 ohms, 
the apparent resistance of the coun- 
terpoise system was 41 ohms, as 
against a measured resistance of 120 
ohms. 


Sixteen Simiiar Cases 


In sixteen cases of Fig. 1(b) the 
summation of the tower currents in 
the four legs was 100 percent, the 
counterpoise currents 78 percent and 
the footing currents 22 percent by 
subtraction. The average measured 
footing resistance of the twelve tow- 
ers involved is 129 ohms. Assuming 
this to be correct, the apparent coun- 
terpoise resistance is 36 ohms. The 
calculated resistance of the counter- 
poise system from individual meas- 
urements was 50 ohms. 

In two cases of Fig. l(c) at the 
same tower readings were obtained in 
the four tower legs and counterpoise 
wires. With the summation of the 
tower currents taken at 100 percent, 
@ November 
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the counterpoise wires brought in 70 
percent and the footings by subtrac- 
tion 30 percent. Assuming the meas- 
ured footing resistance of 91 ohms to 
be correct, the apparent resistance of 
the counterpoise system is 39 ohms. 
The counterpoise resistance was not 
measured. In another case, with the 
tower current in the four legs as- 
sumed to be 100 percent, the counter- 
poise wires picked up 84 percent and 
the footings 16 percent by subtrac- 
tion. The footing resistance measured 
95 ohms, which gave an apparent re- 
sistance for the counterpoise system 
of 18 ohms. The counterpoise resist- 
ance was not measured. 

From the examples given, it will 
be seen that the radial counterpoise 
systems are very efficient and carry 
considerably more current than indi- 
cated by their measured resistance. 
The apparent resistance is approxi- 
mately 35 to 70 percent of the meas- 
ured resistance. Data have been pub- 
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lished showing that the impulse re- 
sistance of driven rods is from 30 to 
90 percent of the measured megger re- 
sistance, depending upon the current 
magnitude and wave shape. 


Continuous Counterpoise 


The performance of the continuous 
counterpoise is evaluated for a given 
stroke by determining the current 
picked up by the counterpoise be- 
tween towers. This is done by compar- 
ing the current leaving a tower with 
the current arriving at the next tower. 
The summation of these currents sub- 
tracted from the summation of the 
tower currents gives the footing 
pick-up. 

Of the many cases available, two 
will be discussed. The arrangement 
in both cases is that of Fig. 2(c). In 
the first case the line is equipped with 
two overhead ground wires and a con- 
tinuous counterpoise. Ten towers 
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right angles. 


wires 


FIG. 1—Typical arrangements of radial (non-continuous) counter- 


poise wires 


3) Four 50-ft. wires at 45 deg. from the direction of line. 
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were involved in the stroke. The cur- 
rent distribution was as follows: 
Tower current 100 percent, counter- 
poise pick-up 84 percent and footing 
pick-up by subtraction 16 percent. 
The measured footing resistance va- 
ried from 50 to 148 ohms, with an 
average of 92 ohms. The resistance 
of the ten tower footings in multiple 
is 9.2 ohms. From the current dis- 
tribution the apparent resistance of 
the counterpoise system is about 1.75 
ohms. The average measured resist- 
ance of the counterpoise by megger 
tester was 1.3 ohms. 

In the second case the line is 
equipped with counterpoise, but has 
no overhead ground wires. Four 


spans of counterpoise were involved, 
but only one tower carried current. 
Following was the current distribu- 
tion: Tower current 100 percent, 
counterpoise pick-up 87 percent, foot- 
ing pick-up by subtraction 13 per- 

[Continued on page 102] 
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(c) 


(b) Two 150-ft. wires in direction of line and two 40-ft. wires at 


(c) Four 50-ft. radial wires with one extended 200-ft. in the direc- 
tion of the line. 

(d) All four tower-leg radials extended parallel to line. 

(e) Non-continuous wire encircles tower with connections to all. 


FIG. 2—Typical arrangements of tower-to-tower counterpoise 


FIG. 3—Experimental installations of tower-to-tower and right- 
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Kitchen Planning Service 
as Good-Will Builder 


Connecticut Light & Power averaged 5 kw. of residential load per 


kitchen plan —Three districts attain usage of. 1,945 kw.-hr. per customer 


per year— Appliance service by company reduces load mortality 


HENRY C. JOHNSON,* Connecticut Light & Power Company, South Norwalk, Conn. 


MODERN electric kitchen built into a converted garage (note cement floor). 


This 


design employs ventilation space around refrigerator, left hinge door for customer 


convenience. 


Westinghouse range burners are remote from side wall, and counter 


adds safety feature by protecting pot and pan handles from traffic flow. Cabinet 


height above burners avoids steam pocket 


THAT kitchen planning, properly 
handled, is a worth-while load builder 
has been proved by the experience of 
the Connecticut Light & Power Com- 
pany, where in the Norwalk, New 
Milford and Greenwich districts, lo- 
cated in southwestern Connecticut, 
more than 200 kitchen plans and lay- 
outs were designed and submitted to 
customers during the past year. 
This service was rendered without 
charge to customers and in addition 
to creating much good will resulted 
in an increase of more than 1,000 kw. 
in the company’s residential load. 


*Kitchen consultant. 
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Merchandise sales by company 
salesmen and by cooperating dealers 
of electrical appliances increased con- 
siderably as a result of this service. 
A favorable reaction for our company 
and its program also was received 
from local merchants of non-electrical 
kitchen equipment who shared in the 
development of the modern kitchen 
promotion. Such dealers included 
those selling cabinets, floor covering, 
paint and utensils. 

That ‘the residential load is im- 
portant to any utility company is 
obvious. It accounted for 31.9 percent 
of our total company revenue. The 
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greatest profitable load-building op- 
portunities in the home are in the 
kitchen. In the modern kitchen today 
are the electric range, refrigerator 
and sink attached to the electric auto- 
matic water heater, the disposal, dish- 
washer and various smaller electric 
appliances. Here are some of the 
reasons why in Norwalk, Greenwich 
and New Milford in the past year the 
average annual usage per customer 
was 1,945 kw.-hr. for 25,245 resi- 
dential customers. 

More than 150 old homes and 50 
new homes, covering a total area of 
250 square miles, were “surveyed” by 
the company in the three districts 
mentioned. This survey was made in 
cooperation with architects, home 
builders and building contractors. Out 
of two hundred kitchens surveyed, 
15 percent were already users of 
electric ranges and refrigerators, but 
to the balance 102 ranges, 21 water 
heaters and 75 refrigerators, six dish- 
washers and nine miscellaneous laun- 
dry appliances, or a total of 213 major 
units were sold. Within 30 days after 
the plans had been submitted and 
approved the installations were exe- 
cuted in full or in part. This figure 
does not take into consideration sales 
made by cooperating dealers and 
other outlets, or additional sales made 
by our own sales department without 
the aid of the planning service. 


How It Works 


We have fourteen domestic retail 
salesmen with assigned territories in 
the three districts who turn in requests 
for assistance in kitchen planning. 
This assistance is particularly stressed 
during the first call. A tentative ap- 
29. 
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pointment is made by the salesman for 
an interview and survey of the kitch- 
en. After the data have 
been obtained, covering dimensions, 


necessary 


etc., a layout is prepared to scale on 
a cross-section sheet. From this in- 
formation a complete kitchen is then 
prepared in miniature, including ap- 
pliances, storage facilities, walls, 
doors and windows. 

However, it has been found, to our 
advantage, that the customer reacts 
more favorably if she actually plans 
her kitchen herself with the miniature 
units. Alternate suggestions are of- 


fered at the time and finally, when 












approved, notation is made on the 
chart of the equipment arrangement, 
storage and other facilities. Detailed 
plans are then prepared and submitted 
to the customer. 

During the preliminary set-up of 
the miniature units a complete ex- 
planation is given of the proper size 
and design of equipment and the 
amount of space required around the 
electric appliances for proper ventila- 
tion which will result in efficient and 
economical operation and ease in 
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RED CROSS Princess coal 
stove and 40-watt light- 
ing load make way for 


electric refrigerator and, 
across room, electric 
range, ventilating fan, 


high-wattage kitchen light- 
ing unit (not shown) and 
basement automatic wa!er 
heater 


cleaning. We point out the advantage 
of locating range and counter or 
cabinet next to sink as a unit rather 
than refrigerator counter and sink, if 
one of the two major appliances has 
to be separated from sink due to doors 


PROTOTYPE and model 
—Utility company sets up 
models so customer can 
see the kitchen she is 
specifying. Large picture 
is the kitchen as actually 
developed from model 


a9. 


1941 


or windows. Lighting, ventilation and 
heating requirements are also covered, 
as well as adequate wiring and in- 
stallation of convenient outlets. 
This complete story, as outlined in 
miniature, leaves a definite picture 
and creates interest in the customer's 
mind until the sketches have been 
submitted. When this is done the sales- 
man then completes his transaction in 
closing the sale of appliances as in- 
dicated in the sketch. With delivery 
of the equipment, the home service 
representative of the company calls 
and assists the housewife or servants 


in the efficient and economical opera- 
tion of the appliances. 


Let us not forget the existing cus- 
tomer who helped to pioneer the all- 
electric kitchen idea and who long ago 
purchased the best equipment avail- 
able. At that time little, if any, thought 
was given to its proper location from 
the standpoint of economy and con- 
other must 
diligently work to hold onto present 
loads as well as add new 


venience. In words. we 


loads. 


Continued on page 105} 
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Editorials 


S. B. WILLIAMS, Editor 


Not Too Busy 
to Make Another Friend 


THERE CAME to our notice recently the experience of 
a family that moved residence into a different utility 
service territory. New service had to be arranged for 
with the electric light company and with the telephone 
company. 

In the next few days there came several mailing 
pieces telling about the telephone service and explaining 
its facilities and also 2 pleasant voice over the wire asking 
if everything was all right and hoping that life in the new 
home would be pleasant. 

Nothing more was heard from the electric com- 
pany until the bill came at the end of the month. What 
a difference! 

The company, which is part of a utility system bigger 
than any light and power organization, a system that has 
successfully withstood government attack, a system that 
already has a lot of friends, was not too much engrossed 
with its own affairs to make another friend. 


Something for Nothing 


SOME very interesting figures on the cost of improved 
street lighting were presented at the recent I.E.S. con- 
vention by L. J. Shrenk, head of this work in the pioneer 
city in safety highway lighting. He points out that in 
ten years Detroit has increased its street lighting from 
28,000 lamps with an average light output of 4,300 lumens 
per lamp to 40,000 lamps with an average of approxi- 
mately 7,000 lumens per lamp, at an increase of but 11 
cents per capita, or from 91 cents to $1.02 per capita for 
all costs of operation, maintenance, depreciation and in- 
terest. The average expenditure for the country, according 
to the 1940 Ortleib statistics, is 96 cents per capita. 

This is not the final figure for Detroit because there 
is still more than 45 percent of the rehabilitation to be 
done. When that is completed it is estimated that the 
cost will not exceed $1.35 per capita. 

This seems like a very small cost for such a tremen- 
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dous improvement in the safety of the city, but these 
figures do not show the true economy of the Detroit 
program. 

It has been stated and the figures when available 
show that properly designed street lighting cuts down 
night-driving accidents from 20 to 50 percent. These acci- 
dents cost the taxpayers considerable. Hartford, for 
instance, estimated $3,000 per mile for excess night 
accidents. 

A proper accounting would credit improved street- 
lighting costs with this saving, and then, instead of cost- 
ing slightly more, modern street lighting for all costs, 
including depreciation, would cost the taxpayers less than 
outmoded, inadequate lighting. 

It’s seldom that one can get something for nothing 
in this world, and this appears to be one of those rare 
instances. 


The Prospects of Power Rationing 
Caused by Turbine Deferment 


IN THE difference of opinion which has now come out 
in the open between FPC and OPM with respect to defer- 
ment of land turbine deliveries in order to provide more 
manufacturing space for Navy turbines the utilities are 
in the position of being innocent bystanders. And, as so 
often happens, the bystander is the one to get hurt. If the 
defense demand grows anything like Chairman Olds pre- 
dicts, then in many localities serious power rationing 
will have to be imposed. This will mean not only loss in 
revenue but additional cost to police a situation of some 
one else’s making. In spite of this, however, the same 
kind of cooperation which Mr. Olds has _ publicly 
acknowledged will be given by the utilities. 

In the meantime one might speculate on just how 
serious a threat to the power supply of the country this 
turbine deferment program would be. In an address last 
week before the Baltimore and Washington A.I.E.E. mem- 
bers Mr. Olds predicted the probable effect of freezing the 
utility capacity at the end of 1941. According to his 
assumption of defense requirements, the necessary reduc- 
tions in non-defense loads would be great, ranging in 
some areas in 1943 to as high as 55 percent. 

There is nothing to indicate at the moment that 
capacity will be frozen at the 1941 figure. So far between 
30 and 40 turbines have been delayed from one month 
to a year because of the new Navy schedules. While this 
represents a substantial part of the manufacturing space 
that had been set apart for large utility turbines, we 
would estimate that it still leaves a million or more kilo- 
watts of non-deferred production for “must” situations. 

It is difficult for us to believe that the Navy would 
jeopardize the defense effort to the extent of depriving 
utilities of all additional generating capacity, or that 
OPM, which must know the advance defense require- 
ments, would make needless trouble for itself. We have 
to believe, then, that a substantial volume of new turbine 
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capacity will continue to be delivered to the utilities. 

There is another side to this situation, however, that 
must be considered in appraising the future power supply. 
Through the second week in November there has been an 
increase in output of less than 10 percent over the 1940 
weekly high. In other words, there is a seasonal condi- 
tion still reflected in the weekly output figures and even 
more pronounced in the comparative non-coincident peak 
figures. For that reason it must be obvious that if non- 
defense rationing were necessary it would not be on a 
kilowatt-hour basis but on a kilowatt basis, and then only 
during the period of peak. 

While inconvenience might be caused non-defense 
manufacturing, there is no reason why that production 
could not be spread more over off-peak hours, especially 
as it probably would be required only during a brief 
period in the year. With everybody inconvenienced in 
some measure by the war, this does not seem like too 
much to ask. 

We have never agreed with the Federal Power Com- 
mission on the proximity or severity of predicted power 
shortages, but we feel that the commission is rendering 
a service to the public and to the industry, and now to 
the defense administration, in promptly making available 
its statistical studies on peaks, capacity and reserve. No 
matter what one’s opinion may be or how one estimates, 
the trend cannot be denied. If the figures in another six to 
nine months substantiate the pessimistic predictions of 
Mr. Olds, then some higher authority than either FPC or 
OPM will have to decide how far the non-defense econ- 
omy must be curtailed in favor of the Navy. 


Incentive for Better 
Safety Performance 


UNSAFE ACTS of employees were factors in 95 percent 
of a large group of fatalities and serious injuries on which 
detailed reports were available for analysis. The acci- 
dents which occurred in 1939 and were analyzed by Na- 
tional Safety Council indicate two principal causes of 
employee failure to act safely. First is improper atti- 
tude (disobedience, recklessness, etc.) 61 percent, and 
lack of knowledge or skill 30 percent. 

The latter cause has probably grown worse due to 
changes in employment and difficulty in getting competent 
labor. However, it is a situation that can be covered by 
more intensive training. . 

Disobedience, carelessness and such infractions of 
the rules are much more difficult to overcome. The very 
best linemen will have lapses and show a disregard for 
safety measures, and no amount of training will com- 
pletely break them of these slips from grace. These men, 
however, are not only a hazard to themselves but to other 
employees as well, in addition to being a large expense 
to the company in high insurance rates. 

Companies have a habit of leaning over backward 
in punishment, but in the long run this is no kindness 
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to the employees. If a punishment could be coupled with 
an incentive much of this carelessness might disappear. 
The company might share, for instance, with linemen 
on the basis of individual performance a part of the 
insurance savings. We greatly suspect that with this type 
of workmen appeal to reason will not be as effective as 
promise of reward. 


Reactive Undergoing Clarification 
POWER-FACTOR DEFINITIONS exist, but they are 


not unanimously accepted as being rigorously true because 
they hinge on doubts about reactive component under all 
possible combinations of load and voltage unbalance, 
harmonics, etc. Nevertheless, reactive metering goes along 
blissfully, ignoring these missing academic refinements. 
However, even reactive metering itself has been befogged 
by the confusion that is certain to happen as long as 
reactive, with plus and minus aspects, also is treated as 
if it had two-way flow possibilities. 

One significant forward step was made when a reac- 
tive volt ampere was dubbed a var after Dr. A. E. Ken- 
nelly’s urging. That did not help, however, to dispel the 
fog occasioned by contemplation of the relative meaning 
of “vars lagging in” and “vars leading out.” J. Allen 
Johnson in the A.I.E.E. in 1933 insisted there was only 
one quantity—magnetizing reactive power—and that it 
could have only an in or out direction. 

Now this is being recognized and being acted upon in 
the labeling of instrument scales. But meanwhile the 
down-scale swing of a varmeter accompanying an upscale 
swing of a wattmeter is disconcerting to the best of switch- 
board operators. Confusion is doubly confounded when 
both meters are on a tie line with reverses of power flow 
and power factor. 

A new simple “in” and “out” marking of varmeter 
scales promises to make this all as simple as the same 
terms on a pair of restaurant doors. The grocer brings 
food in one door and the waitresses pass through the 
other to serve it. Hunger does not travel through either 
door. Electrically the food analogy is the excitation of 
magnetic configurations. If a capacitor or synchronous 
condenser helps a generator to supply it, it is still mag- 
netizing vars headed for the magnetically hungry induction 
motors, furnaces and whatnot. A downscale (left) deflec- 
tion of a varmeter will mean to the operator an under- 
excited condition of the machine or machines in the 
station or plant. If it is a synchronous generator, con- 
denser or motor he can correct the situation by providing 
more excitation, i.e., more magnetizing vars. 

By thus dropping the terms lead and lag for other 
than purely power factor designations the intricate prob- 
lem of varhour metering on tie lines can (if the lawyers 
stay out) be accomplished with two varhourmeters. These 
situations have frequently required four varhourmeters 
switched in pairs by means of a polyphase power direc- 
tional relay whenever the power flow reversed. 
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Washington Comment 


By GEORGE E. DOYING, Jr., Washington Correspondent 


Public Power Trust 
Out to Get Krug 


THE New Deal public power trust is 
out to get J. A. Krug, OPM’s power 
chief. And they'd like to hang Don- 
ald M. Nelson’s scalp to their belts, 
too. 

Rural Electrification Administra- 
tion is leading the pack. Its spokes- 
men make no bones about their atti- 
tude. Nor is the agency making much 
effort to conceal its forays against 
the OPM power consultant. 

The government power cult in Con- 
gress is taking the vocal initiative, 
using the Congressional Record as a 
soap box for spreading bitter attacks 
upon Krug and his staff. “Saboteurs” 
and “Trojan Horse” are terms ap- 
plied by Rep. Clyde T. Ellis, whose 
chief objective is to nurture a dupli- 
cate of the Tennessee Valley Author- 
ity in the Arkansas Valley regions. 


FPC Opposition 


FPC hasn’t broken openly with 
Krug, but Chairman Leland Olds, in 
a recent speech to which FPC gave 
wide publicity, bluntly voiced oppo- 
sition to the prevailing policies at 
OPM in regard to programming ad- 
And 
FPC doesn’t like not being invited to 
participate in the Southeastern power 


ditional generating capacity. 


curtailment operations. 

Secretary Ickes, who still wants to 
be power czar himself, isn’t taking 
any visible part in the proceedings at 
this stage, but he and his power staff 
aren't happy about the OPM set-up. 
It’s true that Krug has smiled upon 
rapid development of Grand Coulee 
as a source of large quantities of 
energy quickly, but it is also true that 
Krug has slammed the door on others 
Ickes’ favorite schemes _be- 
cause they were considered to espouse 
the cause of public power more than 
the war effort. 

As can be seen, the attack upon 


among 
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OPM and Krug isn’t consolidated. 
Really, it’s three attacks, because 
there is no love lost among REA’s 
Slattery, FPC’s Olds and Interior’s 
Ickes. But a common motive at the 
moment is the same—to get their way 
on matters pertaining to power and 
to preserve, each for his own agency, 
the vested interest which is theirs as 
an old-line agency in the governmen- 
tal framework. What all three are 
finding out is that the necessities of 
war which dictate a 50 percent slash 
in production of civilian materials 
cuts also into expensive promotional 
campaigns to expand public power 
and other peacetime luxuries of gov- 
ernment reform. 

REA’s attack is the most rabid and 
the most bitter. Three months ago 
REA piously told all and sundry it 
was prepared to accept the inevitable 
sacrifices for defense, to curtail its 
line-building activities in order to 
conserve copper and other scarce ma- 
terials. Now, REA officials are open 
in their accusation that “Krug has 
sold out to the private utilities.” 


REA Charges 


They base their charge upon the 
contention that, while they have got 
no allotment of copper since August, 
private utilities still get “all they 
want.” 

They contend private utilities are 
building “spite lines,” and _ telling 
rural customers “REA is washed up, 
but we'll get copper and build lines 
to you.” 

They insist that Krug’s staff con- 
sists of private utility men who refuse 
to give REA priority ratings on their 
projects. As a matter of fact, there 
was only one man on Krug’s staff to 
administer the Southeastern power 
curtailment whose career has been 
wholly in the private utility field; a 
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fact also that the top man of the 
priorities staff has a background 
which is predominantly non-private 
utility. 

Congressmen Ellis and John Ran- 
kin of Mississippi and Senator Clark 
of Idaho have taken up REA’s chants, 
echoing them in the appendix of the 
Congressional Record. 


Secret Hearings 


Last week the House appropria- 
tions subcommittee which handles 
REA’s budget staged a secret hearing 
to listen to Slattery’s complaints and 
to Krug’s reply. The affair didn’t 
turn out too well for the arrangers. 
Committee members wanted Slattery 
to identify the “spite lines” being 
built by private utilities. He didn’t 
have specific examples. They asked 
for names of the utility men who have 
discriminated against REA priority 
applications. He didn’t have these, 
either. 

Congressman Everett M. Dirksen 
of Illinois, no friend of public power, 
told Slattery that Krug had been com- 
ing before the appropriations com- 
mittee for several years in behalf of 
TVA and had pleaded the cause of 
public power most eloquently. 

Olds’ “break” with Krug hasn’t 
taken the violent turn that REA’s has, 
and probably will not. The FPC 
chairman, keeping a velvet glove on 
his hand, is avoiding personalities, 
but makes no bones about his dis- 
agreement with OPM’s approach to 
the power problems of the war. Olds 
is campaigning for a maximum ex- 
pansion of the nation’s generating 
capacity in order to permit absorp- 
tion of the munitions power require- 
ments while maintaining normal load 
growth. He feels that the nation must 
build for the future even while it is 
fighting Hitler. 


FPC Disagrees 


OPM doesn’t see the problem in 
that light. In the power field this 
boils down to a policy of letting the 
Navy take every foot of turbine build- 
ing space it can utilize in speeding 
construction of warships, even though 
the cost in needed production for 
utilities is high. Olds decries the 
theory that defense power require- 
ments can be met by curtailing nor- 
mal use of electricity where extra ca- 
pacity is thus delayed. 

This feud for the seat at the right 
[Continued on page 105| 
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OPM Issues Amendments 


EWS OF THE WEEK 





period over the system output in the 
calendar quarter of 1940 corresponding 
to such preceding calendar quarterly 


S : . » iod.”” I ithe rords. if syste out- 
to Priorities Order P-46 iv) iyaterets i ostem our 


15 percent greater than in those months 


Minor plant additions, underground connections, inventories and use  jast year. dollar value of inventories and 


of materials and supplies and meters covered by new 
regulations — Interpretive bulletin available 


The long-awaited interpretations and 
amendments to Priorities Order P-46, 
which gives an A-10 rating to mainte- 
nance and operating materials for util- 
ities, were issued by OPM this week. 
Changes made by the amendment give 
a dollar definition to the minor capital 
improvements for which materials may 
be obtained through the A-10 rating and 
revise the entire Section F setting up 
limitations on inventory and use of 
materials, 

Eliminated entirely from the order is 
the phrase permitting connection of new 
consumers only to the lowest pressure 
system, a clause which has caused con- 
siderable confusion throughout the in- 
dustry. The new Section A(6) (ii) pro- 
hibiting use of the rating for additions 
and betterments of property uses this 
wording to cover improvements which 
are permissible: 


New Consumers 


“ .. the connection of new con- 
sumers, and minor improvements needed 
for relief from serious overload and 
other minor capital additions: Provided, 
that such connection of new consumers, 
minor improvements and other minor 
capital additions shall not include any 
work order or job in which the cost 
of material shall exceed $1,500 in the 
case of underground connections, and 
$500 in the case of other capital addi- 
tions, and provided, further, that no 
single job shall be subdivided into parts 
in order to come below these limits.” 

Revision of Section F involves a com- 
plete rewriting of the provisions per- 
mitting relaxation of the strict require- 
ments this part of the order sets up. 
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use of materials in the October-Decem- 
ber quarter may be increased 15 per- 
cent over the actual inventory and use 


2 one of materials in the last quarter of 1940. 
Limitation of inventory and use of re- 


pair and operating materials to the 1940 
dollar volume is retained, except where 
special permission is obtained from  jncluded. Utilities may purchase and 
OPM’s Power Branch. use, in any quarterly period, not in ex- 

Inventories and use of materials may cess of 25 percent of all meters con- 


Meter Purchases 


A new section relating to meters is 


be increased over the 1940 dollar vol- demned or destroyed in 1940 plus the 
ume in any quarterly period “propor- number of meters necessary to serve 
tionately to the increase in system out- the net increase in customers. 


put in the preceding calendar quarterly Another new section makes provi- 
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BOSTON GOES TO H-FRAME—Erecting Boston Edison’s new 10.5-mile, 110-kv. line at 
an angle frame in the run between Medway and Framingham, with aid of a 7.5-ton 
International Harvester tractor anchoring a No. 4/0 copper power conductor. This is 
the company’s first use of H-frame construction, 147 wooden frames being required. 
The new line will strengthen power facilities in the important residential and industrial 
area at the west of Boston proper, where much vital defense work is under way 
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sions for up to 2 percent excess use of 
materials in any quarter to meet “un- 
avoidable or emergency situations.” A 
third new section permits unlimited use 
of materials for maintenance or repair 
required because of fire, flood or other 
climatic conditions. 

A final section makes clear that the 
Section F limitations do not apply to 
such operating supplies as fuel, water 
purification chemicals, wooden poles or 
wooden crossarms. 

In addition to the amendments to the 
order, the Pewer Branch has prepared 
a Question and Answer Bulletin on the 
original P-46 order. This may be had 
by writing for Release PM T-50. 


Power Cut Postponed 
in Southeast Area 


Rain, increased pooling and curtailed 
load reduced the amount of drawdown 
from Southeastern hydro reservoirs 
from 82,500.000 kw.-hr. to 31,000,000 
kw.-hr. weekly in a month’s time, OPM 
Power Coordinator J. A. Krug disclosed 
this week in announcing indefinite post- 
ponement of a proposed 30 percent cut 
in commercial and industrial power 
consumption in the area. 

Mandatory pooling of generating fa- 
cilities and the blackout of sign, orna- 
mental and decorative lighting remain 
in effect throughout Alabama, Tennes- 
see, Georgia, the Carolinas and parts 
of Mississippi and Florida; “freezing” 
of large copsumer use to September 
levels remains in all except the major 
portion of the Carolinas. Mr. Krug 
said, however, he hopes that the black- 
out provisions can be modified by De- 
cember 15 or earlier, in time to permit 
traditional Christmas displays. 

Mr. Krug released the following 
table showing how OPM’s power con- 
servation program, aided by some rain, 
has improved the power situation in 
the drought area: 
censuses ei RSS 


Week Ended 

Oct. 25 Nov. 22 

(In Millions of Kw.-Hr.) 
Weekly load... ey 46 234.5 
Stream generation ; 
Fuel generation.. 
Pooling receipts 
Storage drawdown 


All of the increased stream genera- 
tion resulted from rains; the area had 
one general rain, November 5-6, which 
created about 70,000,000 kw.-hr., and 
another last week centering in Tennes- 
see, which produced another 112,000,- 
000 kw.-hr. Mr. Krug added that utility 
engineers in the area estimated that un- 
curtailed load for the week of Novem- 
ber 22 would have been about 252,000,- 
000 kw.-hr., which means that savings 
totaled 17,500,000 kw.-hr. 
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Frank D. Comerford 
Dies in Boston 


Frank D. Comerford, 48, president of 
the Boston Edison Co. since 1935, for- 
mer president and chairman of the New 
England Power Association, Boston, 
died at the New England Baptist Hos- 
pital in that city late Monday evening, 
November 24, after an illness of sev- 
eral weeks. An outstanding exponent 
of co-operation with governmental reg- 
ulating bodies and a lawyer with unusu- 


ally acute comprehension of utility 
administrative problems, Mr. Comer- 
ford exerted a constructive influence 
far beyond the confines of the proper- 
ties under his direction. 

Born at Worcester, Mass., and edu- 
cated at Holy Cross College and Har- 
vard Law School, he was admitted to 
the bar in 1917. Eight years later he 
was promoted to a partnership in 
Ropes, Gray, Boyden & Perkins, Bos- 
ton, and during the World War he was 
counsel to the Fuel Administrator for 
New England. In the Ropes, Gray 
offices he laid the legal groundwork 
for some of the larger organization and 
financing projects of the early 1920s, 
including the New England Power As- 
sociation, which was organized in 1926. 
In 1927, at the age of 34, Mr. Comer- 
ford became president of the associa- 
tion. 

Under his administration the associa- 
tion developed broadly as to plant ex- 
pansion, service growth and _ public 
relations. The 15-mile Falls project on 
the Upper Connecticut, since named 
the Frank D. Comerford station, was 
built, and much other important system 
progress achieved. He became chair- 
man of the NEPA board, serving until 
June, 1941. 

In 1935 Mr. Comerford was elected 
president of the Boston Edison Co. and 
in his leadership demonstrated a genius 
for timing in financial affairs which 
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was of great benefit in the attainment 
of low interest rates on bonds issued. 
Major system improvements were in- 
augurated and the resources of the com- 
pany dedicated to the defense program 
without stint, including far-reaching 
plant expansion and co-ordination of 
personnel and facilities for maximum 
public service. 

Chairman Carroll L. Meins, Massa- 
chusetts Commission, said: “The un- 
timely passing of Frank D. Comerford 
has removed from our midst one of the 
outstanding executives of New England. 
His associations with the department 
revealed him to have been a clear-think- 
ing, energetic and progressive adminis- 
trator, but one who found time, never- 
theless, during his very active business 
career to serve and co-operate with 
many civic interests of New England 
for the past decade. He will be greatly 
missed by all those whose good fortune 
it was to know him.” 


Ask Price Stabilization 
on Small Appliances 


Manufacturers of a wide range of 
small household appliances were asked 
to keep prices at November 1 levels in 
letters sent this week to 240 producers 
by Leon Henderson, Administrator of 
the Office of Price Administration. Fear 
that restrictions on the use of copper, 
nickel and other critical materials used 
in appliance manufacture might start 
a sharp upward movement in prices was 
said to motivate the request. 

Products included in the OPA listing 
were irons, toasters, roasters, waffle 
irons, coffee makers, hot plates and 
grills, heaters and heating pads, warm- 
ers and sterilizers, vibrators, dryers, 
mixers and juicers, clocks, fans and 
shavers, 


Paraffin Prices Fixed 


Paraffin wax has been placed under a 
formal price “ceiling” schedule ef- 
fective December 1 by Price Adminis- 
trator Henderson. The schedule vir- 
tually freezes existing charges for re- 
fined wax, but sharply reduces current 
prices for crude. For crude melting at 
between 122 and 124 degrees, a price 
ceiling of 4.25 cents per pound is fixed, 
with other grades varying in propor- 
tion. Refined grades melting at 123-125 
degrees cannot be sold for more than 
5.20 cents per pound. 

Basing points, on which the maximum 
prices apply on an F.O.B. seller’s ship- 
ping point basis, are established at 
Whiting, Ind.; New York City, Phila- 
delphia, New Orleans, Baton Rouge and 
Texas gulf ports. 
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Government Ousts State 


from Oklahoma Project 


Federal agency takes over Grand River development on orders from 


President — Heavy appropriations for hydro plants included in 


omnibus bill — OPM appeals for Douglas Dam 


Hydro-electric projects made a big 
splash in the news last week. Invoking 
for the first time Section 16 of the 
Federal Water Power Act, the Presi- 
dent ordered the Federal Works Agency 
to take over and operate for the dura- 
tion of the war Oklahoma’s 75,000-kw., 
PWA-financed Pensacola Dam on the 
Grand River. The House rivers and 
harbors committee divided sharply over 
the St. Lawrence waterway-power proj- 
ect, a majority voting to recommend 
authorization but agreeing to delay 
bringing the measure to a vote until 
next year. OPM made an “all-out” 
appeal for prompt Congressional ap- 
proval of TVA’s proposed 100,000-kw. 
Douglas Dam project on the French 
Broad river. House action was im- 
minent on a $30,000,000 appropriation 
to advance by five years the Grand 
Coulee - Bonneville transmission line 
construction program to keep pace 
with a generation installation schedule 
stepped up by war requirements, 


Grand River Disputes 


The Grand River dam action is gen- 
erally characterized as a “face-saving” 
for public power. Built by the Grand 
River Dam Authority, a state agency, 
with a federal loan and grant totaling 
$25,000,000, the project has been sub- 
ject to varied disputes almost since its 
inception. The authority is in default 
on interest payments, is unable to float 
additional bonds to finance transmis- 
sion lines, while its energy is counted 
upon to help serve numerous muni- 
tions plants and Army camps built or 
planned for the area. A large block 
of the energy is expected to be pooled 
with that of private companies to pro- 
vide interim power for the government 
aluminum plant in Arkansas. 

The President acted upon recom- 
mendation from the Federal Power 
Commission, which wants to see the 
project operated as part of a govern- 
ment pool of interconnected hydro 
projects on the White, Grand and 
Brazos rivers. Funds to begin con- 
struction of the Fort Gibson project on 
the Grand River are expected to be 
made available soon; construction of 
the Norfolk project on the White River 
(currently without authority for gen- 
erator installations) is under way under 
U. S. Army Engineers’ direction. 

The St. Lawrence project, “pet” of 
the President, is included in the omni- 
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bus rivers and harbors bill, tradition- 
ally one of the major “pork barrel” 
measures of the session. In reporting 
the legislation, Chairman Mansfield 
(D., Texas) emphasized that none of 
the projects listed would be built until 
the President declared them required 
for defense—a declaration he has al- 
ready repeatedly made regarding St. 
Lawrence. 

Seven committee members signed a 





A flat delegation of authority to the 
Chief of Army Engineers to install 
hydro-electric generating equipment at 
any federal dam in his own discretion 
is proposed in the Omnibus rivers and 
harbors bill reported to the House. 

Revised wording of the authorization 
provision of the bill permits the engi- 
neers to install penstocks and similar 
facilities in a dam after obtaining ap- 
proval of the Secretary of War and 
the Federal Power Commission. The 
amended language then adds: 

“. « « and the Chief of Engineers is 
authorized in his discretion to construct 
power houses and install power ma- 
chinery and appurtenances for the de- 
velopment of hydro-electric power at 
any dam heretofore or hereafter au- 
thorized by any act of Congress.” 





minority report opposing approval of 
the St. Lawrence project, keying their 
argument to the point that the peak of 
the defense effort will have passed be- 
fore energy could possibly become avail- 
able. With defense officials currently 
pursuing a two-three-year “victory pro- 
gram” which requires sidetracking 
everything which cannot contribute 
quickly to munitions output, this point 
brought out by the minority is certain 
to be the big issue in the House debate. 


OPM Urges Douglas Dam 


OPM’s urging regarding the Douglas 
Dam project in Tennessee was an ef- 
fort to stifle bitter opposition from 
Senator McKellar and many House 
members from that state prompted by 
farm interests whose rich land will be 
flooded by the storage reservoir. Over 
the signature of W. L. Batt, director of 
materials, OPM told the House that 
Douglas Dam is the only source “from 
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which 100,000 kw. can be obtained 
within the time limits required.” Pres- 
ent schedules call for TVA to move 
crew and machinery from its Cherokee 
Dam, nearing completion, to Douglas 
and completion of that project early in 
1943. 

Tied up in the $40,000,000 appropria- 
tion bill to start this dam also are 
funds to begin construction of Fontana 
Dam, which TVA recently acquired 
from Aluminum Co. of America, and 
two storage reservoirs. 

Also in this appropriation measure 
is the $30,000,000 fund for Bonneville- 
Grand Coulee transmission lines which 
have OPM’s approval. Current plans 
call for installation of nine 108,000-kw. 
generators at Coulee by the spring of 
1944. The proposed lines will strengthen 
practically all sections of both the 230- 
kva. and the 115-kva. network to handle 
this huge volume of energy. The pres- 
ent $30,000,000 is designed to permit a 
start on all the projects at once; addi- 
tional funds of slightly more than 
this amount are being budgeted for 
the Bonneville Power Administration’s 
1942-43 fiscal year account, which will 
come before Congress next spring. 


Ouster Right Legal, 
High Court Rules 


In a far-reaching opinion, the Illi- 
nois Supreme Court this week ruled that 
municipalities of the state have the 
power to force public utilities to re- 
move their poles and other equipment 
from city streets at the expiration of 
utility franchises. 

Though the only two cities specific- 
ally mentioned in the case are Geneseo 
and Heyworth, in Henry and McLean 
counties, Springfield is directly affected, 
since the franchise of the Central IIli- 
nois Light Co. expired last August 15 
and the City Council later adopted an 
ordinance ordering the company to re- 
move its equipment. The ordinance was 
held in abeyance until the high court 
acted on the case. 

The ruling was made on a rehearing 
granted the Illinois Northern Utilities 
Co., serving Geneseo, and the Central 
Illinois Electric & Gas Co., serving Hey- 
worth. Holding that the Legislature had 
not given the Illinois Commerce Com- 
mission the power to regulate utilities 
in municipalities, the decision said: 

It is not for us to judge the propriety of 
legislation, but to construe the laws when 
enacted. The Legislature has not seen fit 
to say, in express language or by the 
enactment of directly conflicting provi- 
sions, that the control of occupancy of the 
streets of a city has been transferred to 
the Illinois Commerce Commission, and 


as we construe the law, it never did intend 
so to do. 
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REA Competition Keen 
for Defense Business 


Two-million-pound supply of copper at Gilmer, Tex., transferred for 
use at Possum Kingdom hydro project gains priority rating — 
REA seeks additional defense contracts 


The Rural Electrification Administra- 
tion is actively competing with utility 
companies for power contracts with de- 
fense industries in the Southwest in the 
hope of forcing OPM into giving prior- 
ity aid for REA’s ambitious goal of a 
farmer cooperative economic empire 
built around electricity (ELECTRICAL 
Wor.tp, October 18, page 107). 

The agency, set up by Congress for 
the purpose of helping farmers get low- 
cost rural lighting in uneconomic areas, 
already has a running start toward get- 
ting what it wants. 

Through one of its “holding com- 
pany” co-ops in Texas REA has ob- 
tained delivery of more than 2,000,000 
lb. of copper wire for transmission lines 
which it purchased just ahead of tight- 
ening of priority restrictions. By turn- 
ing its plans around REA now has ob- 
tained a specific priority allocation to 
complete the first step in its program. 

Last July 28 the Farmers Electric 
Generating Co-operative, Inc., a co-op 
formed by seven distribution co-ops 
around Gilmer, Tex., awarded a con- 
tract to Sandburg and Johnson, Hamp- 
ton, lowa, for construction of 283 miles 
of transmission lines. The plan then 
was to tie together the seven distribu- 
tion co-ops with a steam generating sta- 
tion of 7,500 kw. at Gilmer to another 
projected steam station of 7,500 kw. at 
Temple, Tex., and to Possum Kingdom 
hydro project, energy output of which 
REA co-ops have contracted to pur- 
chase. 


Beats Allocation 


Sandburg and Johnson obtained one 
bid for the wire and, the same day they 
got their contract, contracted to pur- 
chase the entire amount of conductor 
required for the job—this was before al- 
locations were imposed on non-defense 
copper deliveries. All the copper was 
delivered by early September, before it 
could be used. 

By September REA realized it could 
not complete its original program with- 
out priority aid in getting additional 
copper and steel, as well as for the gen- 
erating units involved. Its project ap- 
plications for this assistance had not 
been acted upon by OPM. 

The Gilmer co-op, meanwhile, was 
actively in the market for defense power 
contracts in competition with Texas 
Power & Light Co., and claims it has 
several either signed up or in sight, 
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one being a tool company at Garland 
City, another a military training center 
at Paris, both in T.P.&L. territory. 

Somewhere in this period, with its 
1,000 tons of vitally needed copper ly- 
ing exposed and unused on the project 
site, subject to seizure by the govern- 
ment for defense, REA and the Gilmer 
co-op revised their plans and offered to 
use the copper to connect the Possum 
Kingdom hydro project, where power is 
being wasted now, with Gilmer and te 
the defense plants. 


Wins Priority Rating 


This proposal won a priority rating 
from Director Donald M. Nelson for 
the structural steel necessary to build a 
substation at the dam site. Construction 
of the transmission line with the copper 
wire on hand started at once. 

With this victory REA is now press- 
ing OPM’s power unit—and Nelson di- 
rectly—for additional ratings for the 
generators and other materials needed 
to add the other links in the original 
broader scheme. The agency is using 
defense power supply contracts, in hand 
and sought after, as support for further 
priority help. 


Utility-Bonneville 
Deal Hits Snag 


With the approach of the expiration 
date, December 1. of Portland General 
Electric Co.’s contract with the Bonne- 
ville Administration for the purchase 
of Bonneville power, negotiations for a 
new contract are said to include a pro- 
vision that the company shall sell its 
Clark County, Wash., and Woodburn, 
Ore., properties to the Clark County 
PUD and Woodburn municipal re- 
spectively at a price stipulated by Paul 
J. Raver. Bonneville Administrator, act- 
ing as negotiator. In addition, Dr. Ra- 
ver stipulates that if the company is to 
get a long-term contract, it shall agree 
to the price at which the balance of its 
property can be purchased in its en- 
tirety, presumably dependent upon pas- 
sage of federal legislation permitting 
such purchase. 

At the same time Dr. Raver has 
announced that in the event a new con- 
tract is not negotiated he will not cut 
off the company’s Bonneville supply, 
but will continue to serve its peaking re- 
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quirements over and above what the 
company cannot generate in its own 
steam and hydro plants. 

The company points to the coercive 
nature of these terms, stating that legal 
processes now exist through the courts 
if necessary for both Clark County and 
Woodburn to acquire the company’s dis- 
tribution systems in these places. The 
company states that since its Bonneville 
contract went into effect December 1, 
1939, it has made rate reductions 
amounting to upward of $1,750,000 in 
anticipation that it would continue to be 
able to purchase a substantial quantity 
of Bonneville power to supply a part of 
its base load. If the company must now 
carry all its base load on its own gen- 
erating plants, requiring the burning of 
oil for part of the year, its cost will be 
increased by approximately $400,000 
per year. 


Governor Withholds 
Co-op Plant Approval 


Gov. Frank Dixon of Alabama has 
declined to authorize construction of a 
$2,500,000 electric generating plant in 
south Alabama as proposed by the 
Alabama Electric Cooperative, Inc., 
unless the Supply Priorities and Allo- 
cations Board of OPM advises necessary 
metals can be spared from defense pro- 
duction. 

“The attitude of REA is that of a 
pressure group.” the Governor said. “I 
will not have it. I refuse to put pres- 
sure on OPM, SPAB or any other board 
charged with defense of this country.” 
He added, however. that if SPAB held 
metals could be spared, then the project 
would be approved immediately. 

A delegation called on the Governor 
November 19 and_ its spokesman, 
Charles Stakely, Montgomery attorney, 
contended the new plant would serve 
national defense, pointing out that be- 
cause of a power shortage existing in 
the Southeast now curtailment has been 
necessary. 


Reject Labor Contract 


The City Council of Richmond, Ind.. 
has rejected unanimously a proposed 
labor contract submitted by the Ameri- 
can Federation of State, County and 
Municipal Employees, under which the 
union would be sole bargaining agent 
for employees of the municipal power 
plant. Councilmen said the “Council 
has no legal right to.enter into a labor 
contract.” W. R,. Stevens, plant mana- 
ger, recommended the rejection. He 
denied the allegation that a majority 
of the plant employees were members 
of the union. 
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Quindaro Expansion to 
Include 30,000-Kw. Unit 


Municipal plant at Kansas City, Kan., will meet defense loads with 
new turbo-generator and boiler, new circulating water system 
and extension of underground conduit 


A $2,500,000 expansion of Quindaro 
power station No. 2 of the Board of 
Public Utilities, Kansas City, Kan., now 
under way, calls for the addition of a 
new 30,000-kw. Westinghouse turbo- 
generator and boiler, which by the end 
of 1942 will bring station capacity to 
70,000 kw. Defense loads, including a 
new bomber assembly plant, imposed on 
normal load growth, made this improve- 
ment program necessary sooner than 
was originally planned, it is stated. 

The building addition will contain 
space for the new unit and a future 
30,000-kw. unit. A new boiler is a 
B&W 180,000-lb.-per-hour pulverized 
coal fired Stirling type steam-generating 
unit. Space is being provided in the 
building for two future units. 

Switchgear for the new improvement 
will be Westinghouse metal-clad, simi- 
lar to that already installed. Main 
13,800-volt switchgear is of the syn- 
chronizing bus arrangement, with dupli- 
cate metal-clad switchgear structures 
for each generator section, but with 
only a single synchronizing and reactor 
structure. Each switchgear section is 
completely phase isolated and is pro- 
vided with an extensive ground fault 
protective scheme. Breakers are 50,000 


kva. 


Circulating water for the present 
power stations and for the city’s water 
supply system is taken out of the Mis- 
souri River. As the existing river intake 
and low service pumping station are in- 
adequate to supply the additional raw 
water requirements for the new or 
future units, a new low service pump- 
ing station and circulating water system 
is included under the present improve- 
ment program. Two 42,000-g.p.m. slow- 
speed horizontal centrifugal pumps, 
driven by 1,000-hp. synchronous motors, 
are being installed to handle the ex- 
tremely muddy water and to operate 
over the wide range of head conditions 
required. Space is provided for a future 
pump. Switchgear in the new low serv- 
ice station will be metal clad, with truck 
type 2.400-volt air circuit breakers. 

The new circulating water system 
and other plant facilities are being de- 
signed for operation with a river level 
12 ft. higher than the disastrous 1903 
flood. 

Burns & McDonnell Engineering 
Co. of Kansas City is the designing 
engineer for the generating station im- 
provements. 

The Board of Public Utilities re- 
cently completed an underground con- 


duit line to the new 


serve bomber 








EXPAND QUINDARO PLANT—Extension of the plant 
30,000-kw. turbine and boiler of this Kansas City, Kan., municipal plant will extend 


beyond the bend in the coal conveyor at right. 


building to house the new 


New unit, ready in late 1942, will 


bring plant capacity to 70.000 kw. Project will cost $2,500,000 
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assembly piant. A study is also being 
made for approximately 23,000 ft. of 
underground conduit line to be installed 
from the Quindaro generating station 
to a heavy industrial section now being 
served by overhead lines. 


Query Utilities on 
1942 Requirements 


OPM’s Power Branch is preparing a 
detailed questionnaire for all utilities on 
their 1942 requirements of materials 
for repair, maintenance, operation and 
improvements. Also to be asked are 
questions regarding present inventories. 
The questionnaire will be ready for dis- 
tribution some time next month. 

Purpose of the inquiry is to give OPM 
data from which to compute the scarce 
materials requirements of the industry 
for at least a year ahead. This is one 
phase of an over-all program initiated 
by the Supply Priorities and Allocations 
Board, applying to all industries. 

SPAB has directed each of the OPM 
industry branches to develop compre- 
hensive 1942 programs in terms of ma- 
terials. requirements for both capital 
improvements and repair and main- 
tenance. These programs are to be- 
come the basis for allocating supplies 
of raw materials of which there are 
not enough to go around. 

Coincident with the inauguration of 
this planning program, OPM is making 
available to companies producing de- 
fense or essential civilian products and 
equipment a new and simplified prior- 
ity plan by which a manufacturer may 
obtain a single rating for all critical 
materials for three-month periods. To 
be known as the Production Require- 
ments Plan, this arrangement will re- 
place and enlarge the scope of the De- 
fense Supplies Rating Plan. Applica- 
tion for use of this plan, which will 
start with the first quarter of 1942, is 
made on Form PD-25a, obtainable from 
OPM Priorities Division, Washington. 


Consolidated Edison Men 
Seek Wage Arbitration 


Negotiations between the Consoli- 
dated Edison System of New York and 
the Brotherhood of Consolidated Edison 
Employees, an independent union, 
reached an impasse this week and it 
was decided to submit the union’s wage 
increase demands to arbitration. 

The company has offered to increase 
wages by $1,000,000, but the union 
asks $7,000,000. No strike action is 
anticipated because an agreement run- 
ning to October, 1943, provides that 
all differences which cannot be settled 
directly must be arbitrated. 
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Uebelacker to Head 
OPM Copper Branch 


D. A. Uebelacker, who is on leave 
from his post with Ford, Bacon & Davis, 
is now chief of OPM’s important copper 
commodity branch. He replaces John 
A. Church, a consulting mining engi- 
neer, who will be chief consultant for 
the unit. 

Louis Jordan, who had been Mr. 
Uebelacker’s assistant in the OPM 
nickel branch, is now acting chief of 
that division and is expected to retain 
that assignment indefinitely. 

The shift in personnel is the first 
major change in OPM’s metals com- 
modity sections. It was made primarily 
because the work of the copper branch, 
including allocation of supplies, is con- 
sidered to have broadened far beyond 
its original scope, which dealt chiefly 
with problems of supply. Mr. Church 
stays to continue this phase of the work. 


Furnace Manufacturers 
Gain A-l-c Priority 


Manufacturers of electric and com- 
bustion furnaces used in the heat treat- 
ment of metals have been granted an 
A-1-c rating to assist them in obtaining 
specified component materials for pro- 
duction of equipment and for operation 
of their foundries. The order is No. 
P-74 and it permits self-assignment of 
the rating by manufacturers after filing 
formal acceptance of its provisions. 
Monthly reports are required on Form 
PD-81. 

The rating covers motors and other 
electrical accessories, mechanical parts 
and accessories, alloy and carbon steel, 
ferrous and non-ferrous castings and 
forgings, abrasives, indicating instru- 
ments and accessories, refractories and 
insulation, controlled atmosphere gen- 
erators and accessories, burners and ac- 
cessories, paints and finishing mate- 
rials. Operating supplies consisting of 
steel rails and other steel scrap, silvery 
pig iron, regular pig iron, coke, ferro- 
silicon, ferro-manganese, vanadium, 
nickel, molybdenum and chromium also 
are covered. 


Senate Holds Up Treaty 
on Niagara Diversion 


The Senate returned to its foreign 
relations committee this week for fur- 
ther study a new treaty with Canada 
permitting the diversion for power pur- 
poses of additional water from the Ni- 
agara River. The action was taken after 
several Senators said the language of 
the agreement might be construed as 
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giving sanction to development of the 
St. Lawrence seaway and power project. 

Chairman Mansfield of the House 
rivers and harbors committee stated 
last week that the omnibus water and 
power project bill, which includes the 
St. Lawrence Seaway, would not be 
called up in the House until January. 


Jersey Utility Group 
Meets in Atlantic City 


New Jersey Utilities Association 
closed its annual convention last week 
in Atlantic City with the election of 
William H. Roth of Philadelphia, the 
secretary-treasurer, as president. Mr. 
Roth succeeded John A. Riggins of 
Haddonfield, who in turn became sec- 
retary-treasurer. A. T. Luce of Metu- 
chen was elected vice-president. 

The association named Harry Bacha- 
rach, formerly chairman of the New 
Jersey Public Utility Commission and 
former Mayor of Atlantic City, execu- 
tive director of its information com- 
mittee. 

e 


Detroit Societies Move 


Announcement has been made that 
the Engineering Society of Detroit and 
the Detroit office of the Engineering 
Societies Personnel Service, Inc., will 
move their executive offices from the 
Hotel Statler to permanent headquar- 
ters in the Horace H. Rackham Educa- 
tional Memorial, 100 Farnsworth Ave- 
nue, effective December 1. 


MEETINGS 


American Society of Agricultural Engineers—Fall 


meeting, Stevens Hotel, 
ber |-3. 
Mich. 


American Society of Mechanical Engineers—An- 
nual meeting, Hotel Astor, New York, N. Y., 
December 1-5. C. E. Davies, national secretary, 
29 West 59th ‘St., New York, 


Exposition of Chemical industries—Grend Central 
Palace, New York, N. Y., December 1-6. 


National Association of Manufacturers—Congress 
of American Industry, Waldorf Astoria Hotel, 
New York, N. Y., December 1-5. 

American institute of Electrical Engineers — 
Southern district, St. Charles Hotel, New Or- 
leans, La., December 3-5: winter convention, 
New York, N. Y., January 26-30. H. H. Henline, 
~~ secretary, 2? West 39th St., New York, 


Chicago, Ill., Decem- 
Raymond Olney, secretary, St. Joseph, 


Petroleum Electric Power Association — Annual 
conference, Baker Hotel, Dallas, Tex., Decem- 
ber 4-5. K. K. Kreamer, Petroleum Electric 
Power Association, Houston, Tex. 


Louisiana Engineering Society—Annual meeting, 
St. Charles Hotel, New Orleans, La., January 
9-10. J. K. Mayer, secretary-treasurer, Suite 422, 
St. Charles Hotel, New Orleans, La. 


Missouri Valley Electric Association—Power sales 
conference, Continental Hotel, Kansas City, 
Mo., January 15-16. L. D. Pette rew, director, 
1527 Sharp Building, Lincoln, 


American Society of Heating i Ventilating 
Engineers—Annual meeting, Philadelphia, Pa. 
January 26-30.A. V. Hutchinson, secretary, Cy] 
Madison Av., New York. 


International Heating & Ventilating esha 
Biennial exposition, Commercial Museum, Phila- 
delphia, Pa., January 26-30. 


ELECTRICAL WORLD @ 


Material Shortages 
Halt Line Extension 


J. A. Forney, manager of the Char- 
lotte branch of Duke Power Co., said 
recently that shortage of copper, alu- 
minum and other defense materials had 
brought power line extensions in the 
Charlotte area to a virtual standstill. 

Utilities officials admitted that the 
same handicap was slowing down con- 
struction on new telephone lines. 

Manager Forney says extension of 
power facilities to unserved areas in 
rural sections, which has been making 
rapid strides for Duke Power Co. in 
the past two years, will no longer be 
possible until essential materials are 
again made available. 

It has been the policy of Duke 
Power Co., says Mr. Forney, to award 
contracts to outside firms for major 
line construction outside the city of 
Charlotte and to employ only such line- 
men as could be given regular work. 
However, the Duke company expects to 
be able to provide sufficient repair and 
maintenance work to keep the present 
crews busy. 

Just now, says Mr. Forney, it is only 
possible under federal priorities to ob- 
tain sufficient materials to keep the 
company’s properties in good working 
condition after wear and tear and dam- 
age has made further use of such 
property unfit or unsafe. 

Rural electrification authorities, 
which operate directly under federal 
supervision, are also having difficulty 
obtaining materials. 


TVA Rates Barred 
from Municipal Area 
- The Tennessee Railroad and Public 


Utilities Commission announced last 
week that it had denied a petition of 
the Kentucky Tennessee Light & Power 
Company to cut its rates in Jellico, 
Tenn., to the levels charged by the 
Tennessee Valley Authority. Jellico has 
a municipal power system. 

One member of the Tennessee com- 
mission said the real issue was whether 
the private utility should be permitted 
o “force out of business its publicly 
owned competitor in a small community 
that is unable to support competitive 
service.” 

This commissioner said the private 
company’s proposed rates would have 
been “unremunerative,” but could have 
been borne by the utility because it 
operates extensively in adjacent areas 
in another state, Kentucky. 

The city of Jellico charged that the 


utility’s proposal was not made in good 
faith, 


November 29, 1942 











Output Drops During 
Thanksgiving Week 


The amount of electrical energy dis- 
tributed by the electric light and power 
industry for the week ended Saturday, 
November 22, was 3,205,034,000 kw.-hr., 
according to the Edison Electric Insti- 
tute, a drop of approximately 100,000,- 
000 kw.-hr. due to the Thanksgiving 
holiday observance in many states. 

This decrease is much larger than 
that experienced in corresponding 
weeks of 1940 and 1939, but still is less 
than the 1941 declines over Labor Day 
and over the Fourth of July weeks, 
which were 128,000,000 kw.-hr. and 
250,000,000 kw.-hr. respectively. 

Nationally the percentage increases 
over 1940 dropped to 12.9, compared 
to a previous range of 15 to 18 percent. 
Running against this trend were the 
Rocky Mountain division, which in- 
creased 17.4 percent, and the Mid-At- 
lantic, up 11.2 percent. 


Weekly Output, Millions Kw.-Hr. 


1941 1940 1939 
Nov. 22 3,205 Nov. 23 2,839 Nov. 25 2,561 
Nov. [5 3,304 Nov. 16 2,890 Nov. 18 2,587 
Nov. 8 3,325 Nov. 9% 2,858 Nov. Il 2,589 
Nov. | 3,338 Nov. 2 2,882 Nov. 4 2,608 
Oct. 25 3,299 Oct. 26 2,867 Oct. 28 2,622 
Oct. 18 3,273 Oct. 19 2,838 Oct. 21 2,576 


Percent Change from Previous Year 


Week Ending 





Nov. I5 








Nov. 22 Nov. 8 

New England.......... + 9.5 +15.7 +18.7 
Mid-Atlantic -. $11.2 +10.4 +14.0 
Central Industrial...... +14.5 +16.8 +18.5 
West Central........... +14.8 +15.9 +17.8 
Southern States . +13.0 +14.3 +17.3 
Rocky Mountain........ +-17.4 +169 +16.3 
Pacific Coast.......... *410.5 *412.2 *+11.1 
Total United States.. +12.9 +14.3 +16.4 


*Percentage should be higher — data under 
revision. 


Billions of Kw.-Hr. 
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Energy Production 
Rises 17 Percent 


Electric energy produced for public 
use in October, 1941, totaled 14,991,- 
953,000 kw.-hr., an increase of 17 per- 
cent over production in October, 1940, 
according to a report issued by the 
Federal Power Commission. 

This is the third month during which 
the daily average production of electric 
energy exceeded the half-billion kilo- 
watt-hour mark and also the third con- 
secutive month when average reached 
an all-time high. Average daily pro- 
duction of electric energy for public 
use in October was 515,187,000 kw.-hr., 
an increase of 1.4 percent over average 
daily production during the previous 
month. Production by water power in 
October amounted to 4,182,949,000 kw.- 
hr., or 27.9 percent of the total output 
for public use. 

For the twelve months ended October 
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31, the publication shows, total produc- 
tion was 161,045,000,000 kw.-hr., an in- 
crease of 15.1 percent over the 139,- 
901,000,000 kw.-hr. produced in the 
twelve months ended October 31, 1940. 

The capacity of generating plants in 
service in the United States on October 
31, 1941, totaled 43,412,706 kw., a net 
increase of 455,670 kw. over generating 
capacity reported in service on Sep- 
tember 30. 


City Gets FPC Approval 


Federal Power Commission has ruled 
that the construction and operation of 
a proposed water power project on the 
Bear River in Emmett County, Mich- 
igan, by the city of Petoskey will not 
affect the interest of interstate or for- 
eign commerce nor involve any lands 
of the United States. No Federal li- 
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cense will be required for the devel- 
opment, which will have an installed 
capacity of 750 hp. 


Coal Used in October 


Consumption of coal by electric util- 
ity plants in the United States reached 
an all-time high during the month of 
October, the Federal Power Commis- 
sion has reported. Coal consumed 
amounted to 6,218,064 tons in October, 
as compared with 5,817,307 during the 
previous month, and 5,067,231 during 
October a year ago. Total stock of 
coal on hand at electric utility power 
plants on November 1, 1941, was 13.- 
290,566 tons, a 2.6 percent increase 
over the stock on hand October 1, 1941, 
and a 6.2 percent increase compared 
to the stock on hand November 1, 


1940. 
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Slight changes in the prices of electric light and power stocks during the past week 
carried the “Electrical World’ index down to 20.7; last week, 20.8; last year, 27.0. 
Bonds turned upward—105.7; last week, 105.5: last year, 106.2 


United Light Files 
Liquidating Plan 


Comprehensive plan for the liquida- 
tion of the United Light & Power Co., 
top holding unit in a system with more 
than $500,000,000 of utility assets, was 
filed this week by the company with the 
SEC. The company proposes to pay 
off its outstanding debentures, have its 
remaining debt assumed by Iowa-Illi- 
nois Gas & Electric Co., a new operat- 
ing utility company, and then dissolve. 

Dissolution of United Light & Power 
was ordered by the commission on 
March 20, with that of the United Amer- 
ican Co., an intermediate holding com- 
pany. 


Would Amend Utility Act 


A bill to remove from the anti-lobby- 
ing provisions of the Holding Company 
Act the restriction on Congressional 
contacts of officers and directors of 
registered holding companies and their 
operating subsidiaries was introduced 
this week by Representative George A. 
Paddock of Illinois. The law now pre- 
vents such officers from conferring with 
members of Congress regarding utility 
legislation without first filing certain 
information with the SEC. 


Utah City to Construct 
Unit on Beaver River 


Federal Power Commission has is- 
sued a major license to Beaver City, 
Utah, for the construction of a hydro- 
electric project on the Beaver River, 
Beaver County, Utah, affecting lands 
of the United States in Fishlake Na- 
tional Forest. Included in the project 
are a power house having installed ca- 
pacity of 750 hp. and a_ 6,900-volt 


70 (1734) 


transmission line about 4.1 miles long 
extending from the power house to a 
substation near the city limits of 
Beaver City. 

Energy generated will be used main- 
ly to supply the domestic and industrial 
requirements of Beaver City and the 
rural electrification requirements of 
Beaver Valley Electric Association, Inc. 


Opposes Liquidation 
in Associated Plan 


Sharp differences of opinion have 
cropped up between Stanley Clarke, 
trustee in reorganization of Associated 
Gas & Electric Co., and Willard L. 
Thorp and Denis J. Driscoll, trustees 
in reorganization of the Associated Gas 
& Electric Corp., in connection with the 
sale of certain large utility properties 
as proposed in the plan recently filed 
by the corporation trustees with the 
court (ELectricAL Woritp, November 
8, page 9). 

In their plan the corporation trustees 
had recommended the eventual sale of 
Associated’s equities in, among others, 
Rochester Gas & Electric Corp., Jersey 
Central Power & Light Co., Virginia 
Public Service Co. and Staten Island 
Edison Co. Mr. Clarke stated that if 
properties were disposed of now, at de- 
pressed prices for utility securities, 
“millions of dollars of value will have 
been sacrified and the security holders 
will have suffered irreparable damage.” 

Instead of selling the Rochester, Jer- 
sey Central and Staten Island com- 
panies, Mr. Clarke suggested that the 
corporation trustees issue five-year 3 
percent certificates in the amount of 
$22,000,000, which approximates the 
amount which would be realized from 
the sale of the three properties. 

If they were sold, Mr. Clarke pointed 
out, their earning power of $2,457,000 


would be lost permanently, whereas 
the annual interest charge required to 
borrow an equivalent amount of money 
would be only $660,000, a net difference 
in favor of borrowing of about $1,800,- 
000. 


Public Service Wins 
Stay Against SEC 


The United States Circuit Court of 
Appeals last week directed the Securi- 
ties and Exchange Commission to defer 
imposition of its orders, issued Septem- 
ber 15, against Public Service Corp. of 
New Jersey pending outcome of the 
company’s appeal from the SEC re- 
quirements. 

In a finding on September 15 SEC 
had declared that Public Service was a 
subsidiary of United Gas Improvement 
Co. and of United Corp. and therefore 
subject to the provisions of the Holding 
Company Act of 1935. 

The company protested against this 
decision and appealed to the court for 
relief (ELectricaL Worip, November 
22, 1941, page 20). A stay order was 
signed last week by Judge William 
Clark and the company was instructed 
to give the SEC “due notice in advance 
of any contemplated action” which 
might be subject to the holding company 
act. 


Seeks City Plant Tie-In 


Central New York Power Corp. has 
offered to the Potsdam, N. Y., village 
board a plan for taking over the village 
light and power plant to tie in with the 
utility company for one year. Proposal 
calls for the village to turn over its 
entire generating output for one year 
to the power company, but operate the 
plant with the present staff. In return 
the village would receive $575 per 
month and a lower rate on the power 
used by the village, all of which would 
be purchased from the utility. 


Utility Reports 


Net Income 
1941 1940 
*Birmingham Electric $786,436 $554,235 
*Calif. Oregon Power 952,670 909,265 
*Central Ariz. Lt. & Pwr... 634,234 897,141 
*Columbia Gas & Electric 
and subs. 11,043,779 12,653,020 
tDetroit Edison and subs.. 12,344,012 10,294,076 
*Mississippi Power & Lt.... 364,388 474,251 
*N. Y. Power & Light 3,191,878 3,194,494 
*Niagara Falls Power and 
2,912,623 2,767,545 
and subs, 


16,415,600 15,082,443 
*Niagara, Lockport & Ont. 

Pwr. and subs 1,172,437 1,373,995 
*Northwestern Electric 497,321 491,377 
*Pacific Power & Light and 

821,707 862,80! 


21,079,881 23,221,694 


*Twelve months ended September 30. 
tTwelve months ended October 31. 
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CALLON THESE RED CAPS” 


To Give Metropolitan Service on Your Rural Lines 


ELECTRICAL WORLD © November 


FP-119 Reclosers on the Assembly Line 


OU’LL save money—and take a load off your 

mind as well—by installing FP-119 circuit 
reclosers on your rural lines. Scores of operators, 
from Canada to tropical Puerto Rico, have done 
so. They find that these reclosers provide con- 
tinued service through as many as 90 per cent 
of their line faults. 


FP-119 reclosers, they report, give real service!— 
by automatically restoring power immediately 
after interrupting the circuit to clear transitory 
faults. Recently, during a severe electrical storm 
in South Carolina, one of these reclosers cleared 
16 line faults during a single night—and promptly 
restored service every time! 


136 LINE FAULTS—only three sustained outages 
And from Rushville, Ind., A. M. Miller of the 


Southeastern Indiana Power Company writes, 
‘Results were so gratifying that we purchased 
three more FP-119’s. We now have a three-month 
record and it reveals that we have had 136 opera- 
tions in this period. Three of these were lockouts 
caused by limbs falling over the lines. On the 
remaining 133 we never knew when a fault oc- 
curred, as we had no outages at all.” 


Performance like this has caused the demand for 
FP-119 reclosers. And this increasing demand, 
together with standardization and efficient pro- 
duction-line assembly methods, has, in turn, made 
possible still another reduction in price—to $99! 
Why not take advantage of this new low price, now? 
If you’d like more detailed information, just ask 
for Bulletin GEA-2846A. General Electric, 
Schenectady, N. Y. 
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PERATING PRACTICES 


Load Control Boosts 


Station Efficiency 

By equipping the new 35,000-kw., 
3,600-r.p.m. turbo-generator at its 
Des Moines plant for automatic base- 
load control, Iowa Power & Light 
Company is making full use of the 
new machine’s high efficiency to im- 
prove plant economy. 

The new condensing turbine oper- 
ates on steam at 1,290 psi. gage and 
925 deg. F. from a 412,000-Lb.-per- 
hour powdered-fuel boiler burning 
Iowa coal of characteristically high 
moisture content. Thermal efficiency 
of the new (1939) boiler-turbine com- 
bination is 12,500 B.t.u. per kw.-hr. 
output, as against 17,500 B.t.u. per 
kw.-hr. output for the older 20,000- 
and 30,000-kw. units in the low-pres- 
sure (350 psi. gage, 865 deg.) por- 
tion of the plant. 

When the high-pressure turbine is 


carrying the base load of 30,000 to 
35,000 kw. on the automatic control 
and the low-pressure units are oper- 
ating as peak-load machines, station 
thermal efficiency is about 15,000 
B.t.u. per kw.-hr. output. 

The base-load control equipment 
consists of a recorder and controller. 
The load recorder is arranged to rec- 
ord the load carried on the base-load 
unit and, if desired, tg control the 
load on this generator for a given 
value from the controller .at the same 
time. 

The particular controller setting 
varies with the time of year, operat- 
ing condition of the boiler and the 
coal analysis. During winter months 
it is usually set at 30,000 to 32,000 
kw. 

Both the recorder and controller 
measuring circuits are connected to 
the d.c. output of a thermal converter 
connected to the current and poten- 


LEFT—Automatic base load control loads efficient new high-pressure unit at best operat- 
ing point. Load recorder (top) is shown open and controller (bottom) with cover removed. 
Right—Frequency indicator and controller (left) is used in peak load units while load 
recorder and controller (right) maintains constant load on base-load machine 
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tial transformers in the generator 
leads. 

High and low limit contacts in the 
recorder can be set to any value with- 
in the recorder range. Opening of 
either high or low limit contact opens 
the circuit to the governor motor re- 
lay and no further impulses can go 
from the load controller to the gov- 
ernor motor relays. 

When raise or lower contacts close 
in the controller impulses are sent to 
the governor relays to raise ‘or lower 
the machine load. 

Interrupters are provided in both 
the controller and recorder. Both are 
connected to one side of the supply 
to the governor motor relays. The 
interrupter in the recorder controls 
the time between impulses to the gov- 
ernor, while the controller interrupter 
determines the length of impulses 
which pass to the governor motor. 

While the recorder can be operated 
independent of the controller, the 
controller cannot be operated without 
the recorder since it depends on the 
limit contacts and interrupter in the 
recorder for proper operation. 

The automatic base-load control at 
Des Moines is operated in conjunction 
with an automatic L & N frequency 
control (and recorder) which: is nor- 
mally used on the peak-load units. 
While the base-load control can be 
used only on the new turbine, the fre- 
quency controller can be used on any 
of the three machines. 


Pole Holes in Rock 
Made With Well Drill 


In a residential area underlaid with 
rocky ledges, where use of dynamite 
to blast out pole holes would have 
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A WHOLE MONTH'S OPERATION ~ 
AT ONE GLANCE f 






That’s Why You'll Like the : 
One-inch-per-day Chart\ - 


Speed of This Instrument: 


HE low chart speed of our new portable recorder 

gives you a 30-day record (of current or voltage) on 
a 30-inch chart. This makes it easy to stretch out the en- 
tire chart on your desk and see, at one glance, the spread 
of current or voltage, as well as the duration of maximum 
and minimum values. 


This eliminates the annoyance of having to handle 60 ft 
of chart (a month’s record at the minimum chart speed 
previously available). 


You can obtain this Type CF-1 recorder in both ammeters 
and voltmeters. Place your order today, and see for 
yourself how this instrument will simplify the work of an- 
alyzing your surveys. General Electric, Schenectady, N.Y. 


IT’S INKLESS 


1. Requires no attention during 
a month’s operation. 


2. No “‘lost’’ records, for 
there’s no pen to clog and no 
ink to freeze or evaporate. 


3, Records accurately in tem- 
peratures from — 10F to 120 F. 


WHERE IT WILL PAY DIVIDENDS 


1. For voltage surveys where constant vigilance is necessary 
in order to detect and correct trouble—thus assuring better 
service and protecting your revenue. 


2. For load surveys of power-station equipment to be sure 
machines can carry their loads—thus protecting against 
burnouts. 


3. For continuous checks of important transformers —thus 
guarding against burnouts. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 
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resulted in inevitable and extensive 
damage, construction men of the Wis- 
consin Public Service Company at 
Green Bay called in a local well drill- 
ing contractor, equipped with a 16-in. 
drill, and turned the job over to him. 
The idea proved a profitable one for 
the twelve to fourteen holes were 
drilled at the rate of three to four a 
day for about $2 per hole under the 


cost of dynamiting. 


Rats or Birds Can't 
Short This Bus 


In connection with the establish- 
ment of two new circuits of 10,000- 
kva. capacity each at the South 
Meadow station at the Hartford Elec- 
tric Light Company to serve outside 
loads at 22 kv., it was necessary to 
run two three-phase circuits from the 
11-kv. buses in the station to outdoor 
type transformers about 40 ft. from 
the plant. From the station to the 
transformers 1]}-in. extra heavy IPS 
copper tubing mounted 
on insulators over con- 
ventional steel struc- 
tures was used. In 
accordance with the 
company’s usual prac- 
tice, this tubing was 
supported at 8-ft. in- 
tervals with 18 in. be- 
tween phases. Because 
the company’s expe- 
rience with bare tub- 
ing on similar applica- 
tions was somewhat 
unsatisfactory on ac- 
count of short circuits, 
it was decided to in- 
sulate this tubing with 


TOP OF outdoor bus structure and six 1l-kv. insulated connections (left). 
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a 17-64-in. layer of “Flamenol” cov- 
ering, which was supplied by General 
Electric. 

Short circuits were caused by rats 
running over the steel structure (11- 
kv. insulators are about 10 in. high) 
as well as by birds spanning the in- 
terphase distance. 

The job called for 68 lengths each 
20 ft. long. Inside diameter of the 
tubing was 1.25 in. and the outside 
diameter 1.66 in. Tube diameter over 
the insulation was 2.2 in. Compared 
with rubber, tape and braid, this cov- 
ering was easier to manufacture, there 
being no curing problem as with rub- 
ber; only one operation was required ; 
the material is highly resistant to the 
elements, unaffected by ozone, and 
there was no necessity for fibrous pro- 
tective coverings which face the pros- 
pect of deterioration within a rela- 
tively short time. 

To support the insulated tubings 
on the insulators it was decided to 
provide special bus support fittings to 
insure against excessive deformation 
of the Flamenol insulation due to 


localized pressure. All edges were 
rounded off in these fittings. To con- 
nect the 20-ft. lengths of insulated 
tubing so that the joints would be 
satisfactorily insulated, a special no- 
bolt internal expansion connector was 
developed by the Sheldon Service 
Corporation. The following method 
of insulating over the connectors was 
used: 

After penciling the insulation on 
both sides of the conductor the in- 
sulation end connector was painted 
with No. 1202 clear insulating var- 
nish. Allowing about ten minutes for 
the solvent in the varnish to evapo- 
rate, sufficient Coronal tape was ap- 
plied to build up the entire thickness 
of the insulation. A layer of friction 
tape was then applied, half-lap, fol- 
lowed by a generous layer of 1242 
black Glyptal varnish and a layer of 
glass woven tape, half lap. There was 
a final dousing with 1242 black Glyp- 
tal varnish. This final covering of 
glass tape was made at the suggestion 
of the utility, as it would not deteri- 
orate when exposed to the elements 
in a relatively short time. It was found 
that the insulated tubing could be 
very satisfactorily bent with a con- 
ventional hydraulic pipe bender into 
the required shapes. The sharpest 
bend each phase was given was a 
right-angle turn around 15 in. radius. 
The insulation was not injured by 
the force required to produce such a 
bend. 

Results have been satisfactory since 
the installation and, aside from pro- 
tection against rats and birds, gives 
an improved appearance. It is esti- 
mated that the entire cost of the job 
was increased about 3.5 percent by 
the use of insulated tubing rather 
than bare. 


Insulated tubing entering transformer primaries (right) 
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Cw a General Electric fuse cutout is a 


matter of minutes—just hook a different door 


on the housing. 


Suppose you've already installed G-E single-element 
cutouts and want to convert them to reclosing cutouts 
to reduce outages. All you do is send your linemen 
out to swap doors. The reclosing door contains 
the complete mechanism. And with the new G-E 


jumper stick, the change-over takes only a minute. 


Do the same to convert to disconnects. Just change 


doors. You get a mew kind of disconnect, too, with a 


flexible, can’t-be-lost blade, an indicating feature for 
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easy spotting, and an isolating feature for greater 
safety. 


Here’s still more flexibility. All three doors (single- 
element, reclosing, and disconnect) will fit the 
housings of both the 5-kv and the 7.5-kv cutouts. 
This 5-item combination, in the 50-amp rating, 
will fill 80 per cent of all distribution cutout require- 
ments. (And there’s a similar 2-housing 3-door 
combination in the 100-amp rating to take care of 
the other 20 per cent.) Two housings. Three doors. 
All interchangeable. And both the complete cutouts 
and the separate doors are stocked for prompt de- 
liveries. We say “It can’t be beat!” 


Write for Bulletin GEA-3448. General Electric, Schenectady, N. Y. 
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WELL POINTS connected to above-ground suction header de-water excavation for Harding 
Street plant extension at Indianapolis. Note 2,000 g.p.m. suction pump at lower right 


De-watering System 
Keeps Excavation Dry 


All excavated material below nor- 
mal ground water level was removed 
in dry form during excavation for the 
new extension to the Harding Street 
power plant of Indianapolis Power & 
Light Company, (ELECTRICAL WorRLD, 
Nov. 1, 1941, p. 62). To accomplish 
this a de-watering system was em- 
ployed which made it unnecessary to 
drive sheathing around excavation or 
sink a sump to de-water the area. 

In this instance the excavation was 
de-watered by using a system of well 
points driven into the ground around 
the area and connected above ground 
to a motor-driven suction pump. The 
pump removed the ground water and 
left the earth dry and easy to handle. 

Well points consisted of 2-in. pipe 
with screen at the lower end and long 
enough to project into the ground to 
a depth of 6 to 7 ft. below the lowest 
point of excavation. These points 
were jetted into the ground by forcing 
water under high pressure through 
the lower end of the pipe, thus forcing 
the earth aside and allowing the points 
to be lowered to desired depth. 

Points were placed on about 6-ft. 
centers in a straight line and con- 
nected above ground to an 8-in. head- 
er pipe. This pipe was in turn con- 
nected to two motor-driven suction 
pumps, each having a capacity of 2,- 
000 g.p.m. Water was discharged at 
a point about 300 ft. distant. 

Pumps operated continuously, day 
and night, seven days a week, till the 
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excavation was completed, piling 
driven, footing, concrete wall and 
sub slab in place, keeping the base- 
ment watertight. 


Device Signals 
Turbine Oil Level 


Continuous visual indication of 
turbine oil level and an audible warn- 
ing of low oil level are given by a 
simple device used on turbines at the 
Omaha plant of the Nebraska Power 
Company. Float in the turbine oil 
reservoir is provided with a rod ex- 
tension that is coupled to a Mercoid 
tilt tube. This switch operates a signal 
horn and lamp atop the turbine when 
level drops one inch. Target on the 
rod gives visual indication of oil level 


at all times. Gooseneck carries a lamp 
to light the scale on the float rod 
housing. 

. 


Cable Coating Cuts 
Sheath Corrosion* 


To the mechanical protection 
afforded buried lead-covered power 
cables by use of asphalt coatings— 
intended to prevent particles of soil 
from contacting the sheath and set- 
ting up oxygen concentration cells— 
Detroit Edison Company has added 
a corrosion inhibiting treatment 
through addition of 1 percent by 
volume of sodium silicate and sodium 
dichromate in ten gallons of clay-base 
type emulsified asphalt. 

The neutralized solution of sodium 
dichromate is prepared by dissolving 
the dichromate crystals in only 
enough water to give a saturated solu- 
tion, then converting it to a neutral 
sodium-chromate solution through 
addition of sodium hydroxide. The 
dichromate solution has a red color 
which turns to the characteristic yel- 
low of sodium chromate as the solu- 
tion is neutralized. Since the acid 
dichromate without its neutralization 
to a chromate would both precipitate 
the asphalt emulsion and cause the 
silicate to gel, it is important to fol- 
low instructions carefully. Compound 
is dark brown in color with the con- 
sistency of thick cream and it dries in 
one hour or less. 

About one one-thousandth percent 
of a solution of silicate or one-half 
percent of chromate is sufficient to 
protect a lead sheath against corrosive 
action. By test, a combination has 
been found better than either alone. 
Excess chemical is provided so that 
the amount necessary will gradually 
seep out of the coating and provide 
a protective film for a long time. 

Because this cable-coating material 
is used the year around, alcohol 
(about 5 percent) is added during 
preparation to prohibit freezing to as 
low as zero Fahrenheit. Otherwise, the 
material will not function properly at 
a temperature lower than 45 deg. 

Although accurate prediction of 
life of cables protected with this 
coating is not possible, the company 
finds the coating entirely satisfactory 
from the standpoint of cost, ease of 
application and apparent protective 
effect. 

* Based on a paper presented recently by W. 
D. Sanderson, Detroit Edison, to the underground 


group of the transmission and distribution com- 
mittee, E.E.1. 
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It Picked Up the Load! 





THE REPORT 
(Digested trom the Dower compan 


\y’S own account.) 

Following hours of snowfall, 
which we had aerial 1i 
Over-weighted trees 
large tree crashed, taking with it our 
three-phase aerial wire, two street- 
light wires, two telephone cables and 
messengers, and one newly installed 2/0 
SS cable. Wires, SS cable, and cross- 
arms were stripped from the pole on 


the substation end of the span where 
the tree fell, and t 





during 
ne trouble from 
and limbs, a very 



































wo poles were broken 
off beyond the Span. Because of the 
‘ ; e SS ; ; 
erience with Typ electrical set-up at the time of fault 
ERE’S the a . aaa proves its ability to 
: Cc 
aerial cable whi 


PP d bu afte: cuttin 
£ , t . 
pp s > , e 


four minutes afte 
i impor tant advantages: ° 
I ossible these 1 
ype Ss makes Pp 


The SS cable was later 
—or both. 

f short poles—or 

Long spans or use 0 


returned to 
‘ i its Proper position without showing 
ircuits if in contact with trees or wires any evidence of what had occurred 
Freedom from i; Meee aaa of shock or injury. ; f other than the newly installed poles. 
thus there's little . ing necessary—therefore right Phe Our experience in 
Practically no a ae The cable presents a bette 
. S oO . 
way is easier 


installation and 
Operation of the cable leads us to 
-wire cable. 
than messenger-w 
appearance 


h believe that we were correct 
the design assum tions, a 
ke Type SS sig yrrece 
These and other advantages ma ae design ansptiong 
ms economical choice for many ty 
mo ice | 
suburban, and rural circuits. 


i -conductor type serves 
circuits. The two-con Ping tebe 
F or eae circuits, with one side oe aie 
4000 to 15,000 volts. The srg se P< ffs 
-wire circuits, up 
Soe dates ta 1799 oe cambric. A 
pends conductor is in the outer covering. 


i e 

trol circuits. The eae ; 
ag me hone, supervisory, or other co ee 
a“ i a. 300-volt rating, from 4 to a pe oe 
Thinwe General Electric compound o pnw 
ance iain is the insulation. The armor 
pes rng nei and mechanical protection. 
oO 


bulletin? The num- 
ur new Type SS in 
vera GEA-2408A. Get a copy from — _ 
ain General Electric, Schenectady, N. Y. 
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Infra-Red Used 
for Shrinkage Fit 


Rejects frequent in press fitting of 
aluminum and steel parts have been 
reduced by using infra-red heat for 
shrinkage fit. In the Westinghouse 
small motor plant at Lima, Ohio, a 
rotary conveyor traveling at the rate 
of 30 ft. per minute carries aluminum 
motor frames through a tunnel formed 
by a battery of 56 375-watt lamps. 
The aluminum frames are heated to 
150 deg. C., which expands the 6#- 
in. bore 0.020 in., enough to allow 
the wound primary to drop in place. 

Using the infra-red heating meth- 
od as suggested by Fred C. Gossett, 
supervisor of methods, tools and 
equipment, the shrink fit allowance is 
much larger than that practical for a 
press fit. Until this method was dis- 
covered the mechanical operation of 
obtaining proper fits between hard 


and soft metal parts had always been 
more or less unsatisfactory. 


Continuous Power for 
Marine Gear Cutting 


By A. A. ROSS 


Gear Engineer, River Works, 
General Electric Company, Lynn, Mass. 


Marine gears for ship propulsion 
must be manufactured under condi- 
tions insuring watch-like precision, 
tolerances as close as 0.0003 in. being 
necessary even in gears weighing 35 
tons. and 200 in. in diameter. The 
allowable error in machining is a 
fraction of the thickness of a cigarette 
paper. The manufacture of the largest 
gear sets requires about ten months. 
Extreme care in manufacture is the 
price of successful service at sea, 
where steam turbine speeds range 


INFRA-RED LAMPS forming a tunnel heat aluminum motor parts for shrinkage fit 
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CUTTING TEETH in 163-in. bull gear 


About 285 hours exclusive of "set-up" time 
is required to make one “rough” and one 
finish cut for each of the two rows of teeth. 
No interruption can be tolerated during the 
finish cutting 


from 4,000 to 10,000 r.p.m. and pro- 
peller speeds for most efficient opera- 
tion between 75 and 400 r.p.m. Con- 
tinuous electrical supply is absolutely 
essential to the finish cutting of such 
gears, which might be ruined by in- 
terruption. 

At the River Works of the Gen- 
eral Electric Company in Lynn, 40 
gear cutting machines in groups vary- 
ing in sizes from 24 in. to 200 in. 
capacity are in service. The cutting or 
“hobbing” process is done in a special 
shop where precautions are taken to 
prevent temperature changes in excess 
of 5 deg. F. This is necessary to keep 
any expansion or contraction of the 
larger gears undergoing machining 
within almost infinitesimal limits. 
Large gears-to-be are not brought into 
the hobbing shop until their tempera- 
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in making conduit. There are 125 men 


experience 
departments- 


C. }. 








in his 












G-E - M Cc 


“ 
ICKLING” i 
White a x is an im 
nd G- portant o : ; 
oe Sosasaimnen co This ehdadient <i in the manufac 
Thirty tons on pie an pe the ne ea process zo of G-E conduit, both 
, cid “pickling” are chemi on for th : pares th . » both G-E 
cleaned Ae ape machine eatin ta at sea high alae ate tubing 
id inside and out | a | by General El e by rotary acti of G-E Conduit. 
eaving the ae eee Every aiaah oft in the exclu 
ee from rust »f steel tubi a 
st and scale sta 


Skilled 
i men ; ‘ 
ing of the m guide this « : 
: achi : S Operation c 
light, the tubing is “ae es 
ee a So ent andl S eck on the a to the pr 
a asting éa' ical cleanin ‘ ot water and th 7 ter the “‘pi oper load- 
For furth nish. g, prior to hot-di then dried and i pickling” oper- 
Section 7: er informati ipped galvanizi inspected agai 
-19A, G ion, see th ing or ena , gainst 
eneral Electric Gn ene GC. Mase meling, helps 
.» Appliance and n> ie sumer Distributor 
ise Dept., Bri or write t 
., Bridgeport, C m4 
», Vonn. 


























RICAL 
WORL 
D e November 29 19 
‘ 4] 
(1743) 7 
9 











Main 


generator 


Charging 
generator 


20 cell 
et | 


Push buttons, interlocking contacts and relays, voltmeters, 
ammeters, field circuits and signals not shown 


SCHEMATIC DIAGRAM of emergency power supply to hobbing machine motors. In 
case of interrupted a.c. supply the storage battery automatically assumes the load 


without loss of speed in the gear cutters 


ture has been brought to substantially 
that of the shop. 

Three large hobbing machines (one 
164 in. and two 200 in.) are driven 
by 250-volt, d.c. adjustable-speed mo- 
tors, which in turn receive their 
energy from motor-generator sets 
having induction motor driving units 
run from the plant’s 2,300-volt, three- 
phase, 60-cycle distribution system. 
The two 200-in. hobbing machines are 
each equipped with sixteen motors 
ranging from } hp. to 30 hp. and 
totaling 1053 hp., of which 633 hp. is 
continuous load. The variety of motor 
applications required is shown in 
Table 1. 

To avoid interruption of the power 
supply to the motors of the large hob- 
bing machines a 120-cell Philco stor- 
age battery is provided. This is 
equipped with a 5-kw. motor-gener- 
ator charging set and is at all times 
maintained in readiness for instant 
service. Normally the main motor- 


Motor Requirements of 200-In. 
Hobber 


Rating, 
Service Number Hp. 
Main drive 

Rapid traverse to work table.. 

Stanchion traverse 

Spindle oil pumps 

Coolant oil pumps 

General lubrication pumps.... 

Change gear box 

Cuno oil filters. . 

Oil sump pump 

Oil refrigeration compressors. . 
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generator set of 50 kw. rating sup- 
plies all power required by the hob- 
ber, the battery being floated with its 
own motor-generator set to maintain 
fully charged condition. Failure of 
power to the main motor-generator set 


Blended illumination of 30 ft.-candles from 
76 400-watt mercury-vapor and 38 500- 
watt incandescent lamps is secured in this 
high bay area of the Armstrong-Blum Man- 
ufacturing Company plant, Chicago. The 
bay is 680 ft. long, 60 ft. wide. Luminaires 
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opens a potential relay, which in turn 
closes a normally open contactor con- 
necting the battery directly to the 
hobber supply circuit. Reverse cur- 
rent relays at the same time discon- 
nect the main motor-generator from 
the circuit. 

The voltage of the motor-generator 
set and of the battery are maintained 
at equal value. The change-over to the 
emergency supply occurs so rapidly 
and smoothly that there is scarcely 
any noficeable change in the voltage 
on the supply line to the driving mo- 
tors, and thus there are no fluctua- 
tions of consequence in the cutting 
speed. The battery, rated at 590 
amp.-hr., will enable the motors to 
drive the hobbers at full speed until 
normal power is restored. Adjusting 
the motor-generator voltage to that 
of the battery permits restoration of 
the regular drive without undesirable 
speed changes. 

A special 200-in. gap lathe in this 
gear manufacturing work is driven 
by a 30-hp. 575/1,725-r.p.m. variable- 
speed motor, formerly connected to 
the main power line, but slight voltage 
changes so affected the accuracy of 
the work that it was necessary to in- 
stall a 40-kw. motor-generator for this 
machine. 


are mounted in about I8 x 20-ft. centers, 
20 ft. above the work area. 

The two outside rows of units are mercury 
vapor, the center row is incandescent and 
the wattage densities are 1.2 per square 
foot. 
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Charts, wiring diagrams, dials, and instruction panels are 
permanently incorporated into Graphic Lamicoid sheet ma- 
terial and cannot fade, be removed or erased. 


ot 
a we 
we 


w ARC H ITECTU RE Clean-cut, permanent instrument dials and apparatus panels 
AWARD WINNER NN 
s / . 
e / 


are engraved on a ‘‘sandwich’’ type sheet — exposing either 
an opaque or translucent (rear-illuminated) core. 


now busy on Vofe 


ISPLAY CASE and Counter surfaces of Graphic Lamicoid 
— laminated by Mica Insulator Company for Coty, Inc. — 


‘ ‘ ‘ Sate Sheets, rods and tubes are fabricated int 1 boards, 
receive the Major Award in the Architecture Division of Modern ee aimee it 


terminals, blocks, coil forms, etc. which combine high 
Plastics 1941 Competition. dielectric strength with the extreme accuracy of dimensions 


necessary for radio and electrical work. 
But for the present, the unique advantages of Graphic Lamicoid 


are being devoted primarily to National Defense. Similarly, other 
forms of Lamicoid—a few of which are shown—have an essential 
role in furthering American preparedness. These versatile materials 
are now used for electrical and mechanical applications—where 
operation must be unfailing . . . for vital apparatus in all branches 
of our armed services, as well as in the plants entrusted with the 
task of equipping them. 


MICA INSULATOR COMPANY, 200 Varick Street, NEW YORK 


South Dearborn Street, CHICAGO — 1276 West Third Street, 
CLEVELAND. Representatives in principal industrial centers. 


Gears, gaskets, bushings and other Lamicoid mechanical or 
chemical-resistant parts mean longer service and improved 
REG. U.S. PAT aa: 


operation in a wide variety of Defense applications. 





OAD BUILDING 


Merge Sales Divisions 
To Hold Specialists 


Kansas City Power & Light Com- 
pany merged its two sales divisions 
recently, erasing the demarkation be- 
tween major appliance and small ap- 
pliance salesmen. This action arises 
from the company’s expressed con- 
viction that ability of salesmen to 
maintain income through major ap- 
pliance sales alone, during the cur- 
rent period, is remote and that loss 
of highly trained sales personnel to 
other fields, as a result, is a possible 
eventuality. 

Officials of the Kansas City utility 
express the belief that a sufficient 
commission can be paid on the com- 
bined major and small appliance sales 
of individual salesmen to retain spe- 
cialists at least until there is a drastic 
reduction in either credit purchasing 
or the supply of appliances. 

The company does not have a water 
heating program of any consequence. 
It is therefore able to improve net 
revenue more readily with small ap- 
pliance volume and can consequently 
afford to pay an increased selling 
commission, if necessary, on small ap- 
pliances. 

In Kansas City the company re- 
ports that the change in credit pur- 
chasing terms on September 1 caused 
major appliance sales to fall off 
sharply. While the effect of present 
credit terms may modify in the future 
as the public becomes accustomed to 
them, the utility has had to face an 
increase in price, due to the excise 
tax, and also recognize the possibility 
of future tightening of terms, due to 
governmental action, as well as the 
widely forecast possibility of addi- 
tional restrictions on output of elec- 
trical appliances. 
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Considering all the factors men- 
tioned above, and the influence of 
sharply reduced volume on the earn- 
ing power of major appliance sales- 
men, the company decided to com- 
bine its major and small appliance 
operations. Its total selling personnel 
was reduced only about 15 percent, at 
the time of the consolidation. 

Salesmen, under the merger, sell 
house to house from trucks, operat- 
ing in six territories, each truck being 
served by a crew of eight men, a 
repair man and a supervisor. The re- 
pair man is assistant supervisor of the 
crew. The truck carried complete 
equipment for the servicing of small 
appliances. The company is able to 
justify part of the pay for the sales- 
men because of volume of appliances 
brought to the truck for repair. 


Steel Barrels Given 
Resistant Lining 


Barrels with non-corrosive, acid- 
resistant, well-bonded linings are be- 
ing produced in six minutes, where 
the former method required sixteen 
hours at the plant of the Myers Bar- 
rel Company, Oakland, Calif. Two 
12-kw. Fostoria infra-red baking tun- 
nels are used to dry a sanitary liner 
on the inside of 55-gal. drums and 
drumheads that are used for packing 
lard and other greases. The drums 
are made of steel. 

Each tunnel consists of 44 reflectors 
with 260-watt carbon lamps. Heat is 
distributed evenly over the barrel 
through rotation at 4 r.p.m. Drum- 
rotating mechanism for both tunnels 
is driven by a small motor through a 


TWO infra-red drying tunnels produce durable lining on rotating steel drums in six 
minutes, where air drying formerly took sixteen hours. Two small turntables at extreme 


right bake covers 


ELECTRICAL WORLD @ 


November 29, 1941 





HERE'S AN IMPORTANT MESSAGE 
GENERAL ELECTRIC GIVES UTILITY CUSTOMERS ! 


The following commercial was recently broadcast over the ‘“G-E Mazda Hour of Charm”: 


ODAY industry is calling for 

greater and greater use of eyes 
—especially those older, more ex- 
perienced eyes, to work harder and 
harder, day and night, to aid in this 
emergency. So isn’t it more impor- 
tant now than ever to protect those 
precious eyes, not only in business, 
but in the home? Industrial plants 
are doing much to improve lighting 
conditions for workers. But when 
those same workers go home to 
read or work or play under im- 
proper light, the strain is bound to 
affect their efficiency on the job 
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tomorrow. That’s why we say, ‘Why 
not see your G-E bulb dealer to- 
morrow. He is the one who has that 
official lamp chart which we call 
the Anti-Bulbsnatching Chart. This 
chart shows the correct size bulb for 
every use in the home. Get a plenti- 
ful supply of right-size G-E MAZDA 
lamps. These lamps that are made 
to stay brighter longer cost as little 
as a dime. You can even buy the 


This announcement is typical of the 
Better Light-Better Sight story that 
the “Hour of Charm” carries every 
Sunday night at 10 P.M. (E.S8.T.— 
N.B.C. Red Network). 

P.S. The gentleman at the mike is 
Richard Stark, one of the announcers 
on the General Electric MAZDA Hour 
of Charm, featuring Phil Spitalny's 
famous All-Girl Orchestra. 


for Ibe. Remember G-E MAZDA LAMPS 


eye-sight is priceless, 
light is cheap.’ ” 
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speed reducer and a series of belts 
and pulleys. The same mechanism 
also drives the two vertical turntables 
used for baking drumheads. Four 
reflectors and four lamps bake the 
special enamel on the drumheads. 

Prior to using infra-red heat it 
took sixteen hours to air dry the 
drums and then the quality of lining 
was not perfect due to non-uniform 
drying. Also the lacquer nearest the 
metal was frequently soft. With the 
new method a hard, non-porous sur- 
face is produced. 

The installation was made by the 
Pacific Electric Motor Company, fol- 
lowing a trial job which convinced 
the owner of the plant of the advan- 
tages of the method. 


Flat-Rate Floodlights 
Earn $155 per Kw. 


“Dusk-till-Dawn” floodlighting on 
a flat rate has grown in favor on the 
Blackstone Valley Gas & Electric sys- 
tem in Pawtucket and vicinity to a 
point where 70 company installations 
are now in service, representing an 
energy use of 184,000 kw.-hr. per 
year, a connected load of 46 kw. and 
an annual revenue of $7,115, accord- 
ing to a paper before the recent 
regional meeting of the I.E.S. in Hart- 
ford, Conn., by Walter L. Kelley, Jr., 
of the Rhode Island utility. The basic 
features of this plan were described 
by Messrs. Kelley and Manchester in 
ELectricaL Worup. July 29, 1939, 
page 56. The service consists of a 
dusk-to-dawn floodlight application at 
a yearly rental of $15, payable in ad- 
vance with the order, plus a monthly 
charge of $4.92 for the 300-watt size, 
$6.72 for the 500-watt and $11.64 for 
the 1,000-watt unit. This gives a total 
daily cost respectively of 20, 26 and 
42 cents. 

These monthly charges are the com- 
pany’s regularly filed private street 
lighting rate, which is the municipal 
rate plus 20 percent, and the $15 a 
year pays off the original cost of the 
equipment installation in about five 
years, so there is a satisfactory profit 
to the power company in the plan, 
combined with the simplest possible 
co-operation on the part of the cus- 
tomer, be he a garage operator, mer- 
chant or industrial plant manager. 

No “gadgets” or physical labor on 
the part of the salesman are required. 
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~~ FLOODLIGHT-ADVERTISE 

j YOUR LOCATION 
“Copper KETTLE OF LIGHT” 
room DUSK m1 DAWN 


EVERY NIGHT 
OF THE YEAR 


300 WATT SIZE - 20« 
500 WATT SIZE - 26< 
1000 WATT SIZE-42c 


Wieck Maat Le 


remap eit it Malem: leas ) 
NO INSTALLATION COSTS 


NO MAINTENANCE EXPENSE 
NO METERING 


PARKING LOTS 
USED CAR LOTS 
RESTAURANTS 
THEATRES 
SUPER-MARKETS 


THERE'S PROTECTION... 
THERE'S ADVERTISING 
IN LIGHT! 


\ PERRY 1240 
In Fact JUST PHONE | WOONSOCKET 2200 


ALL BUSINESS 
| ESTABLISHMENTS 
| 


| BLACKSTONE VALLEY GAS & ELECTRIC CO. 


b pa oe 


Our experts will call and supply you 
all the facts for this useful SERVICE. 


“Copper Kettles of Light’ rent for 20 cents 
per day up in Rhode Island territory of 
Blackstone Valley Gas & Electric Company 


All the salesman has to do is to call 
on the prospect, generally by request; 
measure two angles with a sheet of 
paper and a pencil, pace off the dis- 
tance and collect the advance pay- 
ment, then turn over the data to the 
line department for mounting the 
lamp properly on the nearest pole, 
fitted with the proper lens to give the 
desired beam pattern. Energy is ob- 
tained from series street circuits 
through a small series-multiple trans- 
former or directly from the multiple 
secondary lines through time-clock 
control. For each installation the com- 
pany makes, two or three more are 
made by electrical contractors. 


Modern Front for 
Utility Offices 


An artistic combination of colored 
fluorescent light and modern archi- 
tectural glass has given Indiana Serv- 
ice Corporation a strikingly effective 
front for its principal commercial 
office in Fort Wayne, which company 
executives believe will prove valu- 
able in promoting commercial dis- 
play lighting in Fort Wayne’s busi- 
ness district. 

Connected load in the sign is 3,094 
watts, which gives an_ estimated 
brightness of 250 to 300 lamberts. 
Operating cost is about $0.06 per 
hour. 

Main panel of the front is of Libby- 
Owens-Ford Vitrolux glass. Side col- 
are cast fluted sections of 
Corning glass with a satin etch finish 
on the back. 

Lighting is solely by means of 
fluorescent lamps. Twenty- and thirty- 
watt lamps have been used to permit 
changes of color. There are seven 
continuous rows of lamps across the 
front, spaced on 9-in. centers. Each 
vertical column houses two rows of 
lamps. 

At present the side columns are 
lighted with blue lamps to tie in with 
the blue side walls in the office. White 
lamps are used elsewhere. 

The Vitrolux panel is buff with the 
porcelain enamel top in maroon. 
Silhouette lettering is bronze. The 


cost of the installation 
$4.500. 


umns 


was about 


WITH THIS MODERN FRONT, using architectural glass and colored light, Indiana Serv- 


ice Corporation has “set the pace” for Fort Wayne merchants. With a connected load 
of 3,094 watts, the brightness is between 250 and 300 lamberts 
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Built for Today 








No Critical Materials 









for Efficiency 


Permanence, Safety 


HOLOPHANE HIBAY REFLECTOR (°° 


Toasy, Planned Lighting does its part in the fight for STUDY THESE ADVANTAGES: 


greater speed. With eyes working harder, working longer 


Uses no critical defense materials 


and under nervous tension, this new Holophane Unit is ; 
Standard Holophane construction . . . sturdy 


a timely aid to defense. It accelerates production schedules as a Cranelite. 
and reduces costly errors. 


Traditional Holophane efficiency, permanence, 


safety 


The Holophane Hibay Unit No. 990, illustrated here, 


is one of four new reflectors each with a different light ie wettage Enltations= mentum 1200 
2 Sa watt Incandescent or 400 watt Mercury 

distribution for uniform results under varying mounting 

Common-sense high bay light distribution for 


conditions. The fact that these reflectors were designed sainsnnatiiin 


and produced within the restrictions of the emergency is pemnts-aeareeanenn eumennees 





a tribute to Holophane research and engineering skill. 


© INVESTIGATE bow conservation of materials, of power and of men 
can be advanced in your plant by the installation of new Holophane 
Hibay Reflectors. Write for details. No obligation. 


RRS 9 RRR RS A RR ES PENSE AS BARRA RARE, 


385 Yonge St Torente. Canods 
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Sine Wave Test Set 
Is Flexible 


A highly versatile sine wave motor- 
generator set has recently been in- 
stalled in the electrical engineering 
laboratories of the Worcester Poly- 
technic Institute, with permanent con- 
trol board of the dead-front type. 
The set consists of four machines in 
line on a common axis with a 17}-ft. 
base with three Fast disconnecting 
type couplings. At the outer ends are 
two 75-hp. d.c. machines, the inside 
pair being 75-kva. synchronous ma- 
chines. 


Both a.c. machines are of the non- 


salient pole, distributed winding, re- 


volving field type, giving a sine wave 
whose largest harmonic is 0.001 of 
the fundamental. One machine stator 
may be shifted (while running) 
through 360 deg. with respect to the 
other machine to permit artificial 
loading back of the two synchronous 
machines, or the variation of power 
angle or other quantities. Frequency 
may be varied from 15 to 75 cycles 
per second and the machines are 
rated at 220/440 volts with separate 
excitation. Both machines have amor- 
lisseur windings, permitting induction 


motor action in starting and pro- 
viding good damping. 

The d.c. machines are provided 
with compound windings for both 
motor and generator operation, with 
the option of selecting shunt, partial 
or full compound running. Ratings 
are 115 volts, 60 kw. or 75 hp. and 
the machines can be driven from each 
other for Ward-Leonard speed 
control. 

All a.c. coil connections are carried 
over to a nearby switchboard where 


DEAD-FRONT industrial type control 
board with wall relay rack for sine wave 


series-parallel switching is used to 
provide a wide voltage range and 
also permits a half-voltage (220-volt) 
starting. A double-throw bus selector 
switch enables the a.c. portion of 
set to be run off either of two 220- 
volt buses. Field switches select from 
two exciting sources, with motor 
operation of rheostat drives by re- 
mote push-button control. 

These a.c. panels are duplicates, 
one for each machine. Full protection 
is afforded by line instantaneous over- 
current relays and by heat links in 
each coil circuit of the machine. 
Over-voltage relays also prevent ac- 
cidentally exceeding normal line 
voltages. Pilot lamps indicate all 
relay and contactor operations, field 
current supply and bus voltages. A 
novel feature of the switchboard- 
machine combination is its ability to 
start as a motor with reduced voltage 
characteristics simply by the rear- 
rangement of machine connections. 
Coil connections for series or parallel 
operation are made up by 100-amp. 
relays set in proper sequence, while 
a 300-amp. main contactor connects 
the machine to the 220-volt bus. 

For starting, the selector switch is 
turned to the start position, locking 
the relays in series (equivalent to a 


MULTI-PURPOSE motor-generator set facilitates testing, experimental work and instruction 
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HEN you order an American line 


construction or service body, you 
can be sure that it will be the best suited 
to its purpose, the finest designed and 
most sturdily built that scientific engi- 
neering and modern manufacturing 
processes can devise. 


From the day it starts operating it will 
begin to pay big dividends—in lower 
operating costs, in greater conve- 
nience, in better arrangement of spaces 


Quality First 


AMERICAN 


PUBLIC UTILITIES 


EQUIPMENT 


LTT tle ne & 
eT Tit ladle 1-1 h 7 





for carrying materials and not least, 
in the maximum of comfort and safety 
for the crew. Still other advantages can 
be cited such as finer appearance, 
lower upkeep, and so on. 


America's policy has always been to 
build to the highest standard of quality, 
with price ever a secondary consider- 
ation. But invariably, utilities find that 
in the long run American bodies are by 
far the least expensive they can buy. 


WRITE FOR LITERATURE 


WUCUCHW coacn & Bovy co. 





MANUFACTURER OF STANDARD EQUIPMENT FOR PUBLIC UTILITIES 
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Men are at work—amillions of them 
—at the “end” of every power line. 
The great majority of them are on 
jobs vital to our defense—work 
that must not be interrupted by 
power failures. ... You can avoid 
a frequent source of outage by put- 
ting it up to Asplundh to keep your 
lines always free and clear of tree 
trouble. . . . One of our several 
different contracts is sure to meet 
your requirements and budget. 


Write for them today 





ASPLUNDH 


TREE EXPERT COMPANY 


Jenkintown, Pennsylvania 
Ogontz 3750 


Chicago, Ill. 
Binghamton, N. Y. 
Columbus, Ohio 
Cambridge, Mass. 
Alexandria, Va. Pittsburgh, Pa. 
Washington, D. C. Omaha, Nebr. 


ALA Se ARES ee RPS 


Baltimore, Md. 
Durham, N. C. 
Rutherford, N. J. 
New Castle, Pa. 
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TRIO of ammeters and an ohmmeter detect secondary defects in differential protective 
circuits. Ammeters are 1 amp. Ohmmeter consists of d.c. microammeter and 2212-volt 
dry battery. Each instrument may be rotated 90 deg. for permanent vertical mounting 


on switchboard 


440-volt connection), which energizes 
the coil circuit of the main contactor. 
At synchronous speed field excitation 
is supplied and the motor pulls into 
step, after which the selector switch 
is turned to the run position. Sequenc- 
ing interlocks require the main con- 
tactor to drop out; the felay shift 
from series to parallel, and the main 
contactor recloses, all automatically 
and in rapid fire order. The failure 
of a sequencing relay to engage or 
other mishap merely locks out the 
main contactor and requires restart- 
ing. Any overcurrent rush operating 
the instantaneous relays opens the 
line contactor, while the heat link 
(time) relays remove the field as 
well. 


Quadruplex Checks 
Differential Relays 


J. H. KINGHORN 


American Gas & Electric Service 
Corporation, New York 


Secondary circuit troubles in dif- 
ferential relay circuits have been de- 
tected by a combination of three am- 
meters and an ohmmeter and incor- 
rect differential operations materially 
reduced. 

The most common faulty oper- 
ation has been due to accidental open 
or short in the secondary circuit or to 
secondary insulation failure. Such 
defects usually afford ample oppor- 
tunity to correct the condition before 
system fault current beyond the dif- 
ferential-protected equipment would 
cause faulty tripping at this location. 

The instrument assembly is a four- 
element device comprising three 
l-amp a.c. ammeters and a 1-megohm 
ohmmeter. Three ammeters permit 


| simultaneous measure of current in 


the operating coils of each phase dif- 
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QUADRUPLEX 
INSTRUMENT 





DIFFERENTIAL relay circuit defects fer- 
reted out 

Permanent ground removed and four in- 
struments connected in by the isolating test 
switch. Several differential circuits may be 
tested by a single quadruplex installation. 
Test switch key removable only in "Off" 
position. Progressive insulation deteriora- 
tion revealed by comparison of periodic 
ohmmeter readings. Ohmmeter provided 
with short-circuiting push button and rheo- 
stat to calibrate for departure in battery 
voltage. 


ferential relay. The ohmmeter deter- 
mines the resistance to ground of the 
secondary circuit insulation. 

By observing all three phases 
simultaneously the normal small 
amount of unbalance (particularly in 
transformer protection) may be ob- 
served and discounted. Any further 
unbalance indicates something wrong 
unless it is known also that the load 
currents are unbalanced. Open cir- 
cuits in current transformers will give 
large secondary unbalances and here 
the three ammeters are particularly 
helpful. 

Each differential circuit at attended 
stations checked every shift by the 
operator. At unattended stations the 
tests are part of the regular periodic 
inspection routine. At any indication 
29, 
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“Designed and built for special requirements” 
means that the Uptegraff organization is splen- 
didly equipped in engineering ability and in 
shop facilities to take care of unusual Trans- 
former needs. Write us. 


| 
| 
| 


7 : Designed and built in complete accordance 
Geared in accordance with today’s defense program, we are with American Institute of Electrical Engineers 


producing at a rate many times our normal of former years. (AIEE), and National Electrical Manufacturers 
Yet every Uptegraff Transformer is individually designed, indi- Association (NEMA), also American Standards 
vidually built, individually certified for performance. You can Association (ASA). “Quality and Service” in 
depend on Uptegraff “Quality and Service.” fact and in name. 
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VULCOID 


HERE MAY BE THE ANSWER TO 
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YOUR “WHAT MATERIAL?” 
PROBLEM 


CAUTION should be used in selecting substitute 
materials ... such as plastics for metals ... to make 
certain that shortages will not also develop in the 
substitute selected. 


VULCOID is a NON-metallic ... a laminated plas- 
tic fibre made in sheets, rods and tubes ... readily 
fabricated on-standard metal working machinery. 
It is tough ... moisture resistant ... 
and oil resistant. 


heat resistant 
It has high electrical insulating 
properties and is exceptionally resistant to carbon 
deposits from electrical arcs. WULCOID is ap- 
proved by the Underwriters’ Laboratory for the 
insulation of current carrying parts. 


VULCOID is a product of Continental- Diamond 
Laboratory research. Its development has progressed 
over a number of years. Its availability at this time 
is especially opportune because in its production it 
requires consider- 
ably less of present 
hard-to-get raw ma- 
terials than do many 
other NON-metallic 
products. 


Properties of VULCOID 


% THICK MATERIAL 


Specific gravity 1.35 
Tensile Strength 7,000/11,000 PSI 
Flexural Strength 16,000 /20,000 PS! 


Shearing Strength 10,000/ 12,000 PSI VULCOID may be 


the answer to your 
“What Material?’ 
problem. Let us 
send you Technical 


Compression Strength 36,000 PSI 
Moisture absorption 4% to 8%. 
(% weight gain in 24 hours immersion) 


Dielectric Strength 250/350 volts per mil. 


Data Bulletin BC-12. 
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of trouble the relays are immediately 
removed from service and report 
made to the system relay engineer. 


Nomogram Computes 
Parallel Circuits 
By B. E. ELLSWORTH 


Electrical Engineer 
lowa-Nebraska Light & Power Company 
incoln, Neb. 

The job of computing parallel cir- 
cuits often becomes long and tedious 
when repeated a number of times. 
The accompanying nomogram, when 
drawn on graph paper, will give the 
answers by merely placing a straight 
edge to connect the values involved. 
Any formula of the form 


1 1 1 

a *s, 

Zi Ze 

211+ 22 

may be solved graphically by this 
method. A very simple relation of 
similar triangles proves its correct- 
ness. 

A 45-deg. line is drawn on graph 
paper and the abscissa and ordinate 
are laid off to any desired scale. The 
scales may represent impedances, re- 
actances or resistances. By placing a 
straight edge between the values used 
the answer is found at the point where 


Or Zr = 











0 
o123456769 8 


SIMPLE NOMOGRAM jields total imped- 
ance of parallel circuits 

Best accuracy for values not too different 
in magnitude. Extend one scale if quanti- 
ties are unequal in whole numbers. 


the straight edge crosses the 45-deg. 
line. Value can be read on either scale. 
As an example, 6.2 and 5.3 ohms 
are parallel and the answer is 2.86. 
Obviously if 62 and 53 ohms are par- 
alleled the answer will be 28.6. Any 
degree of accuracy may be secured, 
depending upon the size of paper used 
for the nomogram. 
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ERE is a typical example of the 


service performed by - - - 


SIMPLEX PAPER INSULATED CABLES 


Back in 1930 we made the cable illustrated for a 
public utility company in New York. It has a1” rope 
core and 658 strands of copper, totaling 4,000,000 
C.M. The insulation is for 15,000 V.W.P. Up to that 
time it was the largest paper cable made. It weighed ST ar eae aa 
24.2 pounds per foot and had an outside diameter of 3.61”. Since it 
was installed it has been in constant operation and has given very 





satisfactory service. 


Simplex paper insulated cables are made to give years of un- 
interrupted service. Data Sheet +109 — June, 1941 — which tells 
more about them will be sent upon request. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. 


IMPLEX casiss 





CABLES 
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EWS OF THE WEEK 


T-Connector 


High copper alloy multigrip type T- 
connector for tubing combines the function 
of T-connector and coupler at a single 


Type "'NST" T-connector: sizes to accommo- 
date from %-in. IPS to 6-in. IPS on either 
run or tap. Burndy Engineering Co., Inc., 
459 East 133d St., New York, N. Y. 


point. It is slotted between Everdur oval- 
shank bolts to provide independent high- 
pressure areas of contact and is finished 
to provide minimum contact resistance. 
Aluminum and aluminum-to-copper com- 
pinations are available. 


Testing Set 


Portable high-voltage testing set used 
chiefly for breakdown tests on oil and other 
insulating materials is available now in 
two units, viz., control panel and regulator 
in one case and step-up transformer in 
another case. Weight is approximately one- 
third less than former single-unit equip- 
ment. 


rtable high-voltage testing set; ratings 35 
nd 50 kv. Ferranti Electric, Inc., 30 Rocke 
Plaza, New York, N. Y. 
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Fluorescent Fixture 


Three-Forty"’ fluorescent industrial fixture; 
accommodates three 48-in., 40-watt fluores- 
cent lamps. Day Brite Lighting, Inc., St. 
Louis, Mo. 

New fixture has porcelain enamel re- 
flector made in one piece. Hood and re- 
flector are finished in gray. Hinged top can 
be swung open for parts replacement or 
for making wire connections. Unit is avail- 
able for either chain or pipe suspension, 
but hangers are not included. 


Conduit Base 


Providing concealed yet accessible cur- 
rent and telephone wires, conduit base can 
be erected on the job. Additional outlets 
and telephone connections can be made 
without “fishing” in walls for wire. Base 
boards are removable; closures may be 
wood, steel, tile, etc. 


% 

¢ 

j 
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Type "E-L-C'' (Erecto-Luxtite-Conduit) base; 
types available for erecting in front as well 
as under the plaster. Charles E. Barnes & 
Son, 4320 Osage Ave., Philadelphia, Pa. 


Plating Anode 


Mop style plating anode. W. A. Hesse & 
Co., 1015 Santa Clara Ave., Alameda, Calif. 


New plating anode is said to be faster 
in depositing metal such as silver and dis- 
places the former plating brush for use on 
irregular surfaces. It is used in connection 
with the company’s portable kit for elec- 
troplating current carrying parts such as 
switch contacts, busbars, fuse clips, cable 
ends and clamps. 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Cable Reel 


New adjustable cable reel permits wire 
to be pulled off in a smooth, even flow, it 
is claimed. It expands to a snug fit against 


Adjustable cable reel. 


Line Material Co., 
Milwaukee, Wis. 


the inside of the coil and has breaking 
action to prevent the reel from continuing 
to turn after the lineman has stopped pull- 
ing the wire. The reel swings on a hinge 
in a full 90-deg. are from the rear of the 
truck; may be used to reel in old wire. 


Fluorescent Luminaire 


Extended light lines may be constructed 
by four types of a newly designed 40-watt 
fluorescent luminaire. Channels provide a 
continuous wireway which may be mounted 
on conduit, messenger cable, twin-rod 
suspension or directly on the ceiling. 
Units have twin-ballasts with built-in com- 
pensators providing power factor of 90 
percent or over. Diffused lighting of in- 
tensities from 30 to 100 ft.-candles is said 
to be provided with ordinary spacing and 
mounting heights. 


Type ‘'FPS-40"' fluorescent luminaire; uses two 
or three 40-watt lamps. Westinghouse Elec. 
& Mfg. Co., East Pittsburgh, Pa. 
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Every mile of Pole Line that YOU build is a matter 
of defense effort. Every watt that flows through your 
conductors is a contributing factor toward the pro- 
duction of a bomber, a battleship or a field-piece. 


These instruments of warfare cannot be produced 
without power—and power cannot be utilized without 
electrical transmission and distribution systems built 
to defy the naturally destructive elements of cor- 


rosion, electrical strain from lightning and mechan- 
ical strain from wind and sleet. 


Whether it is a matter of defense or just good, 
plain, everyday customer service, it has to be RE- 
LIABLE. The engineer who specifies Hubbard Pole 
Line Hardware for his lines is giving his customers 
that quality which is an assurance of reliability. 


ANG THE DEFENSE LOAD ON HUBBARD HARDWARE!" 


HUBBARD an COMPANY 


PITTSBURGH, PENNSYLVANIA 
CHICAGO, ILLINOIS 
OAKLAND, CALIF. 





Why are Cartridge Cases 
Made of Brass? 


RASS possesses the ductility and mallea- 

bility to withstand the extensive draw- 
ing and forming operations necessary to 
high speed production of cartridge cases 
on automatic machines. Important, too, 
is the fact that Brass is extremely resistant 
to corrosion—permitting storage of am- 
munition for extended periods under all 
climatic conditions. 


“Cartridge Brass’ —70% copper, 30% zinc 
—has inherent properties which not 
only allow the case, under firing pres- 


sure, to expand to the walls of the 


Anabouon 


Anaconda Copper & Prats 


gun chamber without cracking or splitting, 
but also to contract for quick extraction. 
From the .30 caliber rifle cartridge to the six 
inch shell, brass in large quantities is doing 
a fundamental defense job that no other 
metal can do as well. 


Brass, Copperand Bronzeare indispensableto 
nearly every phase of the National Defense 
Program. The Number One task of the entire 
Anaconda organization is therefore to devote 
every effort to the on-time delivery 
of the tremendous quantities of our 


metals requited by the emergency. 
41305 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Subsidiary of Anaconda Copper Mining Company © In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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T. I. Phillips Assumes 
New Executive Duties 


T. I. Phillips, who was appointed last 
February as assistant to the president 
of the Westinghouse Electric & Manu- 





facturing Co., has been elected a vice- 
president of the company. 

Mr. Phillips joined Westinghouse in 
1915, and in 1935, after serving as man- 
ager of works departments in several 
plants, he was appointed general works 
manager to serve as central authority 
for all manufacturing operations of the 
company. 


> Joseph W. Atsop, a member of the 
Connecticut Public Utilities Commis- 
sion, has been elected president of the 
Hartford County Mutual Fire Insurance 
Co., succeeding the late F. F. Small. 
Mr. Alsop will continue as a commis- 
sioner. 


> C. Metvin SHARPE, executive assist- 
ant to the president of the Potomac 
Electric Power Co., Washington, D. C., 
has been designated by Commissioner 
John R. Young, civilian defense co- 
ordinator for the national capital area, 
as chief of utilities in the defense setup. 


Mr. Sharpe will be the executive for 
civilian defense under Col. Lemuel 
Bolles, district civilian defense director, 
and Commissioner Young. 


Stone & Webster Makes 
Staff Promotions 


Seventeen engineers on the staff of 
the Stone & Webster Engineering Corp., 
Boston, have been given higher ratings 
in five divisions, including the electrical, 
industrial, mechanical, petroleum and 
structural branches of the organization. 
Samuel P. Melville, Charles W. Ma- 
loney, Algodt J. Seaburg and Eric A. 
Stroberg have been designated as elec- 
trical engineers; Chester W. Welch and 
Charles A. Whittemore, industrial engi- 
neers; Alton A. Kirkpatrick, Burton C. 
Mallory, James A. Powell, Charles R. 
Stewart and Alden D. White, mechan- 
ical engineers. The others advanced are 
H. S. Houghton, R. J. Carter, A. W. 
Pratt, E. E. Bigelow, R. D. Chellis and 
L. Kerr. 


> Pror. Georce F. Corcoran has been 
appointed chairman of the department 
of electrical engineering at the Uni- 
versity of Maryland, College Park, Md. 
Professor Corcoran was formerly con- 
nected with the University of lowa and 
previous to that connection he taught 
at Kansas State College and at the 
University of Minnesota. 


> Wittiam H. SwuLLivan, steam engi- 
neer for the Westinghouse Electric & 
Manufacturing Co. at Philadelphia, Pa., 
for the past five years, has been named 
steam engineer for the eompany’s Pa- 
cific Coast district with headquarters in 
San Francisco. In his new position Mr. 
Sullivan will be active in all negotia- 
tions involving steam turbines for land 
and marine uses. His territory as a con- 
sultant will comprise the entire Pacific 
Coast territory of the company. 
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EWS ABOUT PEOPLE 


W. H. Milton, Jr.. Heads 
Plastics Department 
William H. Milton, Jr.. has been 


named manager of the plastics depart- 
ment of the General Electric Co., Pitts- 
field, Mass., succeeding G. H. Shill, who 
becomes assistant to the manager of the 
appliance and merchandise department 
with headquarters in Bridgeport, Conn. 
Mr. Milton will have the responsibility 
for the operation of the company’s five 
plastics factories in Pittsfield, Taunton 
and Lynn, Mass.; Fort Wayne, Ind., and 
Meriden, Conn. 

Mr. Milton joined the plastics de- 





partment in 1938, transferring from the 
company’s Philadelphia plant, where he 
was a specialist in the power and mining 
department. In 1940 he was named 
assistant manager of the plastics de- 
partment. 


> Frank W. Rowe, general purchasing 
agent of Johns-Manville Corp., for 23 
years, has retired. Mr. Rowe joined 
Johns-Manville in 1914 after serving as 
a purchasing agent for the General 
Electric Co. In 1937 he relinquished his 
position as general purchasing agent for 
reasons of health and became purchas- 
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RELIABLE 
STRAIGHTLINE 
DEADENDS 


Reliable Straight-line 

Deadends with extra 

long rigid clevises offer 

plenty of clearance from skirts of 
large disc insulators on turns. An 
extra hole in the clevis accommo- 
dates a pin and sling to permit 
easy and accurate sagging of line. 


OVER 30 YEARS SERVICE TO THE UTILITIES 


3145 CARROLL AVENUE - CHICAG ILLINOIS 
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ing consultant for the company. Mr. 
Rowe was an organizer of the Purchas- 
ing Agents Association of New York 
and a regional vice-president of the 
National Association of Purchasing 
Agents. 


> FE. W. Smiru, formerly manager for 
Florida Power & Light Co., at Cocoa, 
Fla., has been transferred to Fort Myers 
to take charge of that district. He is 
succeeding the late Grover Gerald. Mr. 
Smith is rounding out fifteen years of 
service with Florida Power & Light. 


> W. J. THomas, who has spent nine 
years with the process equipment divi- 
sion of the Babcock & Wilcox Co. at 
Barberton, Ohio, has been transferred 
to the executive department of the sales 
offices of Babcock & Wilcox Tube Co., 
Beaver Falls, Pa. 


> FE. A. Brann, Buffalo Niagara & East- 
ern Power Corp., Buffalo, N. Y., has 
resigned as chairman of the Industry 
Committee on Interior Wiring Design 
because of the pressure of company 
work and of other committee activities. 
ALLAN CocGcGESHALL, Hatzel & Buehler, 
Inc., engineers and contractors of New 
York, who has been vice-chairman of 
the committee, will succeed Mr. Brand 
as chairman. Mr. Coggeshall has de- 
voted his entire career to studying the 
problem of wiring costs from its engi- 
neering, economic and social standpoint. 


> Ropert Paxton has been appointed 
manager of the General Electric Co.’s 
Philadelphia works. He had been as- 
sistant to the late Philadelphia works 
manager, R. V. Good, for the past year. 
Mr. Paxton has been with General 
Electric since 1923, when he entered 
the company’s test course at Sche- 
nectady following graduation from 
Rensselaer Polytechnic Institute. He 
was assigned to the switchboard de- 
partment the following year. In 1927 
he went to the Philadelphia works as 
the first oil circuit breaker engineer, 
and was promoted to managing engi- 
neer of the metal-inclosed division in 
1930. Following the consolidation of 
this division with the manual and auto- 
matic panel sections in 1932, Mr. Pax- 
ton became managing engineer of the 
panel and equipment division, serving 
in that capacity until his appointment 
as assistant to the works manager last 
year. 


PR. H. RAscHKe, manager of the 
Winnebago district, Interstate Power 
Co., has recently been appointed to 
succeed JOSEPH WUERTH as manager 
of the company’s Decorah district. Mr. 
Wuerth recently resigned after fifteen 
years of service with the company. G. 
C. Younc, power sales engineer of the 
Albert Lea district, has been appointed 
to succeed Mr. Raschke. 
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L. A. WILLIAMS, who recently became 
executive assistant to Frank McLaughlin, 
president Puget Sound Power & Light Co. 


> Joun H. McKenna has been ap- 
pointed to the executive staff of Pierce 
Laboratory, Inc., New York. Mr. Mce- 
Kenna has been associated with Knapp- 
Monarch Co., St. Louis, Mo., in the 
capacity of national utility sales man- 
ager. Prior to this connection he was 
associated in an executive sales ca- 
pacity with the A. J. Lindemann & 
Hoverson Co., Milwaukee; Kimball 
Electric Co., New York City, and the 
Hurley Machine division of Electric 
Household Utilities Co., Chicago. Mr. 
McKenna is the president of the Elec- 
trical and Gas Association of New York. 
In his new position he will maintain 
contact with all the defense industries. 


> Epwarp J. CrumMey has been elected 
secretary of the Long Island Lighting 
Co., succeeding Henry R. Frost, who re- 
tired recently, having reached the age 
limit provided in the company’s retire- 
ment annuity plan. The secretaryship is 
not a new experience for Mr. Crummey 
as he served in this capacity for a 
period of approximately three years be- 
tween the early part of 1935 until 
1938. Since 1938 Mr. Crummey has 
been principal attorney of the Long 
Island Lighting System Companies and 
he will continue his connection in the 
law department in that capacity. Simul- 
taneous with his re-election to the posi- 
tion of secretary of the Long Island 
Lighting Co., Mr. Crummey was also 
elected secretary of the Queens Borough 
Gas & Electric Co., Nassau & Suffolk 
Lighting Co. and the Long Beach Gas 
Co. Mr. Frost, the retiring secretary, 
was elected the first secretary of the 
company in 1911 and was also ap- 
pointed its attorney. In 1919 he was 
appointed assistant general manager. 
He served continuously as secretary 
until 1935 and on January 1, 1938, he 
again filled the office until his retire- 
ment last September. 
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OBITUARY 


> Louis SEeL, president of the Belton 
Light, Heat & Power Co., Belton, S. C., 
died November 4 in Charleston, S. C. 
Mr. Seel was 54 years old. 


> CLARENCE G. Ives, general superin- 
tendent of the Acme Wire Co., New 
Haven, Conn., died on September 17 in 
that city, following an illness of several 
months. Mr. Ives served the company 
for 33 years and had been superintend- 
ent since 1930. 


> Harry K. Patrerson, assistant super- 
intendent of the northern division of the 
Connecticut River Power Co., Littleton, 
N. H., died November 10 at the Han- 
over (N.H.) Hospital, after a brief ill- 
ness. He was born on December 25, 
1890, in Newburgh, N. Y. 


> James K. NEILL, assistant superin- 
tendent of construction for the Portland 
General Electric Co., Portland, Ore., 
died suddenly at his home in that city 
on November 6. Born in La Grande, 
Ore., 53 years ago, Mr. Neill was gradu- 
ated from the University of Oregon in 
1910 and had been employed by the 
electric company for more than 30 
years. 


> Aucust V. R. Cor, formerly secretary 
and assistant treasurer of the Philadel- 
phia Electric Co., died on November 20, 
of a heart ailment, at the Warwick 
Hotel in Philadelphia, where he made 
his home. He was 76 years old. Mr. Coe 
was made secretary and assistant treas- 
urer of the company in 1899 and held 
the former position until his retirement 
in 1937. He was assistant treasurer 
until 1935. 


> Danie. M. SHeparp, 47, vice-presi- 
dent in charge of production for Lan- 
ders, Frary & Clark, New Britain, Conn., 
died in a local hospital on November 
10, following an operation. He was 
born in Waterbury, Conn., and entered 
the company’s purchasing department 
about 28 years ago, later becoming pur- 
chasing agent. He was appointed vice- 
president in 1931. 


> Warrer H. Nernst, German physicist 
and inventor, died on November 18 at 
his country estate near Muskau, Ger- 
many, in his seventy-eighth year. The 
metallic filament lamp that bears his 
name made him world famous. His 
well-known “third law” of thermody- 
namics dealing with the behavior of 
matter at the approach of the absolute 
zero gained for him the 1920 Nobel 
prize for chemistry. In the course of his 
career he held chairs at Goettingen 
University and at Berlin University. He 
contributed to the technical press many 
Papers on scientific, physical and elec- 
trochemical topics, based upon his 
Original researches. 
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ITS STRENGTH IS IN ITS SHAPE 


%& Pound for pound, Page Winged Channel Posts—specially developed for use with 
chain link fence—are strongest and render longest service. Their shape gives them 
greater resistance to pull and strain, and thus they help to safeguard your investment 
in property protection. But a better post is but one advantage you get from Page. Only 
Page provides localized engineering and erecting service. Page Fence is distributed by 
102 responsible firms which own and operate their own plants—local business men, 
technically trained, long experienced and permanently interested in every job they 


handle. Write for copy of book, “Fence Facts,” 


and name of nearest Page Fence 


distributor. Address—PAGE FENCE ASSOCIATION, Monessen, Pa., or Bridgeport, Conn., 


New York, Pittsburgh, Atlanta, Chicago, San Francisco. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION— AMERICAN CHAIN & CABLE COMPANY, INC. 


Simplifies, speeds up, 
and improves the 
PLANNING AND SPECIFYING 


OF ELECTRICAL WIRING JOBS 


Now you can make sure that plans and specifications tell all 
and tell it clearly—to help sell the job, and cut down losses 
from misunderstandings about what’s to be done and how it’s 
to be done This new book gives a simple guiding system—tells 
in the most concise, direct manner what steps to follow, what 
data to use—a valuable tool for designers, estimators and con- 
tractors 





JUST OuT! 


ELECTRICAL WIRING SPECIFICATIONS 


By Earl Whitehorne and the 
Editorial Staff of Electrical 


Contracting and aid efficient construction. Covers wiring for 
and signaling—in industrial, commercial, farm, 

181 pages, 6x9, tial buildings—outlining a simple way 
48 illustrations, $2.50 tions, and giving guiding rules of the National E 


standards, engineering data, and 


These chapters tell all work. 

1. Taking the Gamble out 
of Wiring 

Part I. Wiring for Resi- 

dences, Apartment Houses, 

and Farms 

Residential Wiring 

3. Apartment-house Wir- 
ing 

4. Wiring Farm Buildings 

Part Il. Wiring Commercial, 


accompanied by remittance 


Institutional, and Factory ) ir eee 
Buildings 

5. Rules for Planning 

6. What to Do for Light- BRIE SK ccccccccs , 


ing 
7. What to do for Power 


ae : ; Yity I State 
8. Provision for Heating City and a 


Load 

9. Signaling and Communi- Position ....... 
cation 

10. How to Specify the 
Large Job Company 


11. Submitting the Proposal 
Appendix. Code Tables 
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This book gives you a step-by-step procedure 
wiring plans and specifications that will do 


Ss 


diagrams to 


(We pay postage on orders 


and Canada 


for drawing up 
a better selling job 


light, power 
and residen- 


of developing specifica- 


lectrical Code, 


simplify your 


10 DAYS' FREE EXAMINATION 


BESS ESSE eee eS, 
McGraw-Hill Book Co., Inc., 330 West 42nd Street, New York 


Send me Whitehorne’s Electrical Wiring Specifications for 10 days’ 
examination on approval In 10 days I will send you $2.50 plus few 
cents postage, or return book postpaid. 
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ANUFACTURING-MARKETS 


Turbine Shipments 
Rise 60 Percent 


Deliveries from the South Philadel- 
phia plant of the Westinghouse Elec- 
tric & Manufacturing Co. totaled $21,- 
300,000 in the first nine months of 1941, 
R. A. McCarty, vice-president in charge 
of the steam division, has announced. 
This represents an increase of more 
than 60 percent over deliveries in the 
same period of 1940, when $13,100,000 
worth of steam turbines, gears and 
auxiliary apparatus was shipped. 

At work on propulsion machinery for 
Navy fighting ships, cargo vessels and 
equipment for power plants and in- 
dustry, the steam division had a back- 
log of orders valued at $148,000,000 
on October 1. The backlog on October 
1, 1940, was $67,000,000. 

Some 6,600 persons are employed in 
the South Philadelphia works, nearly 
60 percent more than the number on 
October 1, 1940. 


Allis-Chalmers Will 
Pay Defense Bonus 


A defense bonus totaling over $1,000,- 
000 to be paid Allis-Chalmers employees 
has been announced by Max W. Babb, 
company president. More than 21,000 
employees will benefit at Allis-Chalmers 
plants at West Allis, Wis.; Norwood, 
Ohio; Pittsburgh, Pa.; Springfield, IIL; 
LaCrosse, Wis.; LaPorte, Ind.; Boston, 
Mass.; Oxnard, Calif. 

According to Mr. Babb, instead of 
paying this amount in one lump sum, 
it was decided to give a defense bonus 
of 2 cents an hour to all hourly em- 
ployees and a comparable adjustment 
to salaried employees. The plan further 
provides for a 3 cents an hour defense 
bonus for all time and one-half over- 
time and 4 cents for all double-time. 

“This means,” said Mr. Babb, “that 
our employees will earn a defense 


98 (1762) 


bonus every working day that the plan 
is in force. Furthermore, it pays em- 
ployees an additional bonus for the 
extra hours worked to speed production 
of vital defense orders in our plants.” 


DPC Executes New 
Lease Agreements 


DPC has authorized an increase in its 
lease agreement with Combustion En- 
gineering Co., Inc., New York, for ad- 
ditional facilities for plant at St. Louis, 
from $105,000 to $123,000. These facil- 
ities will be used in the manufacture of 
ordnance equipment. 

Execution of a lease agreement with 
Copperweld Steel Co. for the construc- 
tion and equipping of a plant at War- 
ren, Ohio, to be used in the production 
of steel ingots has been authorized by 
DPC. 

At the request of OPM, the Defense 
Plant Corporation has authorized the 
execution of a lease agreement with 
Babcock & Wilcox Tube Co. to provide 
for equipment at Beaver Falls, Pa., to 
be used in the production of alloy steel 
ingots, at a 
$969.050. 

Execution of lease agreement has 
been authorized with Westinghouse 
Electric & Manufacturing Co. to pro- 
vide for the construction and equipping 
of plants at Bloomfield, N. J., and Fair- 
mont, W. Va., at a cost of approxi- 
mately $1,408,768, to be used in the 
manufacture of radio equipment. 


cost of approximately 


Delta-Star Gets Award 


Water and Power Commission, Los 
Angeles, Calif., has awarded a contract 
to the Delta-Star Electric Co. at $28,323 
for a quantity of disconnecting and 
ground switches (Specifications 3937) ; 
also, award for disconnecting switches 
at $3.181 (Specifications 3945). 
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Electric Equipment 
Output Sets Record 


Demands of the national defense pro- 
gram have accelerated activity in the 
electrical equipment and machinery in- 
dustry to the highest level on record, 
as reported by the Department of 
Commerce. 

The present monthly production rate 
for the industry is approximately $300,- 
000,000. This would indicate a total 
output for 1941 in excess of $3,500,- 
000,000, which compares with $2,000,- 
000,000 for 1940 and $2,400,000,000 in 
1939, the previous record production. 
In only a few instances has the output 
of electrical products this year failed 
to double in volume over 1940, and in 
many cases production has tripled and 
quadrupled. 

The principal increases have been 
in motors, generators, transmission and 
distribution equipment, the department 
states, 


Nine Months’ Orders ‘41 
Exceed Whole of 1940 


Value of new orders booked during 
the third quarter of 1941, as reported 
by 78 manufacturers of electrical 
goods, amounted to $629,027,540, com- 
pared with $581,674,663 for the sec- 
ond quarter of 1941, and $411,595,431 
for the third quarter of 1940, accord- 
ing to the Bureau of the Census. 

New orders booked for the first three 
quarters of 1941 totaled $1,764,817,- 
671, which compares with $1.433,377,- 
755 for the entire year 1940 and with 
$918.561.460 for the first three quar- 
ters of 1940. 


Five-fold Expansion 


Marmon-Herrington Co. recently 
completed expansion of its Indianapolis. 
Ind., Plant. The enlarged factory, which 
1941 
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now has five times its original floor 
space, is given over largely to assem- 
bly of military trucks and armored 
cars, although production of all-wheel 
drive commercial vehicles continues. A 
technical school for military tank op- 
erators of the armored force is being 
conducted at the factory. 


Manufacturers Will Push 
Advertising Campaigns 


Advertising appropriations and sales 
promotion campaigns of leading manu- 
facturers are not being curtailed, a 
survey conducted by the Merchandise 
Mart, Chicago, indicates. The national 
defense program, it was shown, had 
created a rush of business. 

Leading manufacturers representing 
nine industries, queried about their 1942 
campaigns by Percy Wilson, managing 
director of the Mart, were unanimous 
in saying they planned to continue or 
even increase their advertising and pro- 
motion programs. 

A number of the manufacturers re- 
ported that their factories were running 
at capacity, that they had a large back- 
log of orders and that the demand for 
their goods was in excess of their abil- 
ity to meet it. 


Reliance Electric Buys 
Cleveland Hobbing Unit 


Reliance Electric & Engineering Co., 
Cleveland, has purchased the nearby 
plant of the Cleveland Hobbing Ma- 
chine Co., which is expected to move 
its operations shortly into its new 
plant in Euclid, Ohio, permitting Re- 
liance to take possession of the old 
plant by December 31. 

Acquisition of the Cleveland Hob- 
bing Machine plant will make avail- 
able approximately 31,000 sq.ft. of 
floor space, according to the Reliance 
management. Part of this additional 
area will be used to relieve congestion 
in those assembly lines on which the 
smaller sizes of motors are handled. 
The rest of the newly acquired space 
will be used for storage area, replac- 
ing space now being rented by Re- 
liance for this purpose. 





New York Metal Prices 


Nov. 25,'41 Nov. 18,'4! 


Cents per Cents per 

Pound Pound 

Copper electrolytic...... 12.00* 12.00* 
Lead, A. S. & R. Price... 5.85 5.85 
Antimony ............. cs 14.00 14.00 
Nickel, Ingot............ 35.00 35.00 
pi ee ae 8.64 8.64 
Tin, Straits...... peat oe as 52.00 52.00 
Aluminum, 99 percent... 15.00 15.00 


*Delivery Connecticut Valley. 








ELECTRICAL WORLD @ 


November 239, 


Field Reports on Business 


General business activity is being sustained at a high level despite forced 
curtailment in certain lines and restrictions in others. A wide variety of elec- 
trical equipment is being bought. Consumer buying for the Christmas season 
commenced with great gusto after the Thanksgiving holiday. 


NEW ENGLAND 


Hartford Electric Light has purchased 
three 45,000-kva. G.E. bus tie transformers 
for the South Meadow station. Power sales 
reported by this company show the strong 
trend in defense activity that prevails 
within the area served by its system. Octo- 
ber power sales were 9.6 percent over Sep- 
tember and 29 percent above October, 
1940. 

Electric furnace manufacturers are oper- 
ating at record levels. A prominent manu- 
facturer in this area plans to move into 
larger quarters about the first of 1942 ow- 
ing to an increase in foreign orders for 
electric heat-treating furnaces for produc- 
tion of munitions and machinery. Infra-red 
applications are attracting attention and 
sales of equipment are moving ahead. 
Graton & Knight, Worcester, have bought 
a 60-kw. Fostoria infra-red installation for 
drying leather, and Textile Thread Co., 
Watertown, Mass., has ordered a 15-kw. 
Fostoria outfit for thread drying. B. F. 
Sturtevant Co., Hyde Park, Mass., reports 
interest in air-conditioning for the preser- 
vation of books and documents in museums 
and public archives. This company reports 
the installation of motor-driven ventilating 
fans in the new lightweight ocean going 
freighters now being constructed. 

Recent awards announced by OPM in- 
clude orders for wire, capacitors, fuel 
pumps and panelboards. Contracts for hous- 
ing and recreation facilities at various 
army posts in New England continue to 
offer opportunities for sales of good vol- 
umes of supplies for wiring for light and 
power. Platt Construction Co., Inc., New- 
port, R. I., has been awarded a contract 
totaling $145,000 for the construction of a 
recreation center at Newport Naval Base. 


PACIFIC COAST 


Defense industrial developments fea- 
tured the past week. Excavation has begun 
of the Troutdale, Ore., plant of Alunfinum 
Co. of America. Five million dollars each 
has been granted to Standard Oil and 
Union Oil for additions to their Richmond 
and Los Angeles refineries, respectively. 
Additions are planned to steel plants of 
Bethlehem at Los Angeles and Columbia at 
Provo, Utah. 

Recent varied awards and low bids in- 
clude $206,920 for G.E. circuit breakers; 
$158,004 for Westinghouse breakers and 
arresters, and $148,000 for Bowie discon- 
necting switches, all awarded for Grand 
Coulee plant; a $559,785 G.E. low bid 
covering three 25,000-kva. transformers for 
Keswick plant of Central Valley project; 
Colorado-Big Thompson project low bids 
of $105,550 Allis-Chalmers, 115-kv. trans- 
formers; $54,698 for Pennsylvania 69-kv. 
transformers, and $37,800 for Allis-Chal- 
mers 69-kv. circuit breakers; 10 miles of 
copper trolley wire for San Francisco; $56.- 
565 for distribution lines at Santa Ana Air 
Corps Center; $56,905 for Westinghouse 
carrier current equipment for Grand Cou- 
lee, and $15,721 for six 25-kv. gas-electric 
generating sets for Honolulu. Copper short- 
age is causing keen concern and copper 
wire sales have been made 100 percent 
defense, stocks being otherwise irreplace- 
able. 

On the eve of season of real holiday buy- 
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ing wholesalers report a fair percentage 
of deliveries, but an unlucky prospect for 
dealers who have not over-ordered on that 
assumption. Appliance orders have been 
plainly pyramided, but the general situa- 
tion is sufficient insurance against over- 
delivery, and defense housing, among other 
reasons, assures an almost steady continu- 
ance of demand into 1942. 


NEW YORK 


Industry and trade related to national 
defense are operating as close to capacity 
as is possible, what with raw material 
shortages and labor difficulties. Business 
dependent on civilian demand tends to- 
ward contraction, or at best is reporting 
gains of less than normal seasonal size. 

Engineering construction awards for the 
short week due to the early closing for the 
Thanksgiving Day holiday totaled $64,100,- 
000, a decrease of 14 percent from the 
volume reported for the corresponding 1940 
week by Engineering News-Record. The 
week’s total brings 1941 construction to 
$5,488,679,000, an increase of 57 percent 
over the volume for the 47-week period last 
year. 

On October 1, 1941, the value of defense 
construction—completed, in progress, and 
scheduled—amounted to $7,958,203,000, the 
bureau of research and statistics, OPM, re- 
ported last week. 

Household goods men predict that retail 
business in stoves, electric refrigerators, 
vacuum cleaners, toasters and related items 
may top last year’s season in many cities, 
even though installment credit terms are 
stiffer. The completion of new homes in 
the busy defense industry cities is provid- 
ing steadily customers for major household 
essentials. 


CHICAGO 


Consumer buying for the Christmas sea- 
son commenced with an _ unprecedented 
rush immediately after the Thanksgiving 
holiday. If the trend continues merchants 
anticipate a record-breaking sales volume. 
Shortages of some electric appliances have 
been reported by wholesalers in recent 
weeks and it is doubtful if sufficient replace- 
ments can be secured to meet the demand. 

With emphasis on defense production, 
industrial activity continues at top speed. 
Carnegie-IIlinois Stee] Corp. will reopen the 
two furnaces which were shut ‘down last 
week because of the impending coal short- 
age. So far this vear $306,738,025 has been 
spent here for plant expansions, compared 
with $91,544,600 in the same period last 
year. The recent trend of new building is 
downward, however. For the week ended 
November 13 the city of Chicago issued 
69 permits, as against 88 the previous week 
and 100 in the comparable week of 1940. 

Defense Plant Corporation last week au- 
thorized a contract with the Youngstown 
Sheet & Tube Co. for construction of two 
new alloy steel furnaces at Indiana Harbor 
at a cost of approximately $1,900,000. De- 
fense contracts totaling $11,743,239 were 
awarded to 121 firms in this area last week. 
Orders for electrical equipment included 
Rauland Corp., transmitting apparatus, 
$453,112; Automatic Transportation Co., 
electric trucks, $66,960; J. P. Seeburg 
Corp., control assembly, $343,150. 
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When you need bolts, nuts, 
screws, washers, rivets 
and special fastenings... 
made of NON-FERROUS 
AND STAINLESS METALS 
. . . come to Harper. This 
organization offers to de- 
fense and other essential 
industries — 


4320 STOCK ITEMS 


... and special machinery 
to produce a host of “hard- 
to-make’’ and “‘out-of-the- 
ordinary’’ fastenings. 
Write for new 1942 Cata- 
log — 4 colors, 80 pages, 
numerous reference 
tables. 


THE H. M. HARPER COMPANY 
2611 Fletcher St., 
Chicago 


SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 


BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 


nah init acne declining 


COUPON 
TODAY 


GENTLEMEN : 
SEND ME new Catalog & Sample! 


City & tate. ...cccccccccccccccsccece eececcecese 


ILSCO COPPER TUBE 
AND PRODUCTS, Inc. 


5629 MADISON ROAD CIN., O. 
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Sales Opportunities 


Gien Lyn, Va.—Appalachian Electric 
Power Co., Roanoke, Va., has approved 
plans for expansion in steam-electric gen- 
erating plant at Glen Lyn, and will begin 
erection soon of multi-story addition for 
extensions in boiler and turbine depart- 
ments. Equipment will be installed for 
increased capacity. Switchyard will be en- 
larged and extensions made in transmis- 
sion lines. No estimate of cost announced. 


Los AncELEs, CaLir.—Purchasing Agent, 
Los Angeles Water and Power Bureau, 205 
South Broadway, receives bids until De- 
cember 8 for pilot wire protective relay 
equipment, complete with insulating trans- 
formers and automatic pilot wire supervis- 
ory apparatus, for protection of two 132- 
kv., 60-cycle transmission lines between 
receiving substation “C” and new steam- 
electric power plant in harbor district 
(Specifications 4004). Also, until Decem- 
ber 8 for iron and steel piping system for 
Harbor steam-electric station, Wilmington, 
including main steam, exhaust steam and 
boiler feed-water piping (Specifications 
3996). 


Detroit, Micu.—Bohn Aluminum & 
Brass Corp., Lafayette Building, Detroit, 
manufacturer of aluminum, brass, bronze 
and other metal castings and forgings, 
plans two large plants for extrusion of alu- 
minum products for government, to be lo- 
cated at Adrian, Mich., and Los Angeles, 
Calif., respectively. Installation will include 
motors and controls, switchgear, transform- 
ers and accessories, fluorescent lighting 
system, conveyors and other equipment. 
Each plant will comprise several large one 
and multi-story units, with power substa- 
tion for central station power service. Ad- 
rian works are estimated to cost $3,935,000, 
of which approximately $2,520,000 will be 
expended for machinery and operating fa- 
cilities; Los Angeles plant, of larger size, 
will cost about $5,538.000, of which $3.- 
785,000 will be used for machinery and 
operating equipment. Total fund of $9,473.,- 
000 will be furnished by Defense Plant 
Corporation, Washington, D. C., a federal 
agency, for projects. 


New Utm, Minn.—Water and Light De- 
partment has authorized plans for expan- 
sion in municipal power plant, to include 
installation of new turbine generator unit 
and auxiliary equipment. Surveys and esti- 
mates of cost will be made by Ralph D. 
Thomas & Associates, 1200 Second Avenue, 
South, Minneapolis, Minn., consulting en- 
gineers. 


Forest, On10o—Ohio Power Co., Tiffin, 
Ohio, has authorized immediate construc- 
tion of new power substation at Forest, 
estimated to cost close to $100,000, with 
transformers, switchgear and_ auxiliary 
equipment. Work will include extensions 
in transmission lines to substation site. 


SAVANNAH, Ga.—Savannah Electric & 
Power Co. has recently secured permission 
to construct new 110,000-volt transmission 
line through Chatham County and work 
is scheduled to be carried out at once. This 
is part of high-tension line construction 
to tie in with system of Georgia Power Co., 
Atlanta, Ga. Total line will approximate 
70 miles. 


Warren, Onto-—Copperweld Steel Co., 
Glassport, Pa., manufacturer of copper and 
bronze wire rods, strand, etc., plans in- 
stallation of heavy-duty motors and con- 
trols, regulators, switchgear, transformers 
and accessories, industrial lighting system, 
conveyors, electric hoists and other equip- 
ment in new plant at Warren, for produc- 
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tion for government. Two electric melting 
furnace units and auxiliary equipment will 
be installed, with rating of about 85,000 
tons per annum. Plant will comprise sev- 
eral large one-story buildings and is esti- 
mated to cost about $4,000,000. Fund in 
that amount will be secured from Defense 
Plant Corporation, Washington, D. C., a 
federal agency, for project. 


MisHawaKA, Inp.—Indiana & Michigan 
Electric Co., South Bend, Ind., will begin 
work soon on addition to Twin Branch 
steam-electric generating station at Misha- 
waka, with installation of additional equip- 
ment for increased capacity. No estimate 
of cost announced. Completion is sched- 
uled in fall of 1942. Project will include ex- 
tensions in transmission lines in Mishawaka 
district. 


Cepar Rapips, Jowa—lIowa Electric Light 
& Power Co., Cedar Rapids, plans exten- 
sions in transmission lines in parts of John- 
son, Benton and Linn Counties. Permis- 
sion has been granted and work is sched- 
uled.to be carried out at once. 


Hinton, W. Va.—-United States Engi- 
neer Office, Huntington, W. Va., receives 
bids until December 16 for construction 
of Bluestone dam and appurtenant works 
on New River, near Hinton, including 
200,000 Ib. of electrical conduit, oil-pres- 
sure and sump pumps, sluice gates, crest 
gates and accessories, valves, etc. (Circular 
81). (Plans are under way for hydroelectric 
generating station to be located at same 
place, and for which bids will be asked in 
near future, estimated to cost about $8,- 
000,000 out of total expenditure of approxi- 
mately $22,000,000 for project). 


Benprx, N. J.—Pioneer Instrument Divi- 
sion, Bendix Aviation Corp., Bendix, manu- 
facturer of aircraft instruments and other 
precision apparatus, plans installation of 
motors and controls, switchgear, transform- 
ers and accessories, fluorescent lighting sys- 
tem, duct lines, conveyors and other equip- 
ment in new local plant, in vicinity of 
present works, for production for govern- 
ment. It will consist of a main one-story 
unit and several auxiliary buildings. Cost 
estimated about $1,000,000, with fund in 
that amount to be secured through Defense 
Plant Corporation, Washington, D. C., a 
federal agency, for project. 


Wire Contract Let 


Bureau of Reclamation, Denver, Colo., 
has awarded a contract to the Graybar 
Electric Co., New York, at $13,708 for 
a quantity of copper wire for transmis- 
sion lines for Minidoka project, Idaho. 


Equipment Contracts Let 


City Commission, Traverse City, 
Mich., has awarded a contract to Elliott 
Co., Jeannette, Pa., for a 2,500-kw. tur- 
bine-generator unit for installation in 
municipal power plant at $67,316. Also, 
an award to C. H. Wheeler Manufac- 
turing Co., Philadelphia, for a 3,840- 
sq.ft. surface condenser at $22,350. En- 
tire project is estimated to cost ap- 
proximately $100,000. 
November 
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Chickasaw Solves Unusual 


Condensing Problems 
[Continued from page 55| 

Boiler design is for a continuous 
maximum capacity of 400,000 lb. of 
steam per hour. It is the regular 
three-drum, bent-tube boiler, to which 
has been added a dry drum. The su- 
perheater is equipped with by-pass 
temperature control to maintain a 
constant total steam temperature of 
860 deg. F. from 240,000 to 400,000 
lb. steam per hour. The furnace is 
completely water-cooled, using fin- 
tube construction, and is equipped 
with dry bottom. 

There is no economizer, the only 


‘ heat recovery equipment being a 


Ljungstrom air heater. The heating 
surfaces in the boiler and related 
equipment are boiler, 18,000 sq.ft.; 
superheater, 9,980 sq.ft.; furnace, 
6,221 sq.ft.; air heater, 45,100 sq.ft. 

Three Raymond pulverizers supply 
coal to twelve type “T” burners (tan- 
gential firing), three of which are 
located in each of the four corners 
of the furnace. Each pulverizer has 
a maximum capacity of 21,800 lb. 
coal per hour, having a moisture con- 
tent of 10 percent and a grindability 
of 50 (Hardgrove scale). 

Mechanical draft equipment con- 
sists of one forced-draft fan and one 
induced-draft fan, each of which is 
equipped with vane control and 
driven by two motors. The forced- 
draft fan has a maximum capacity 
of 140,000 c.f.m. air at 100 deg. F. 
against 14-in. static pressure when 
operating at 1,180 r.p.m. The in- 
duced-draft fan is designed for a 
maximum delivery of 250,000 c.f.m. 
gas at 450 deg. F. against 1 5-in. 
static pressure when operating at 
1,180 r.p.m. 


Feedwater Cycle 


Three closed heaters and a deaera- 
tor comprise the feedwater cycle. All 
closed heaters are four-pass design 
and are located vertically in the con- 
denser pit. The deaerating heater is 
equipped with a separate storage tank 
of 70,000 gal. water capacity, which 
acts as a surge tank for the feed- 
water cycle. The deaerator is located 
on the fan floor of the boiler house 
in order to provide the maximum 
positive suction head on the boiler 
feed pump. 

Two boiler feed pumps are in- 
stulled, each having a capacity of 970 
g.p.m. water at 316 deg. F. 


against 
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2,425 ft. net head, when operating at 
3,600 r.p.m. synchronous speed. 

Pilot-operated valves are installed 
for heater drainers. An attended op- 
erating station has been eliminated 
by locating the feedwater regulator 
on the operating floor level and by 
providing the boiler room engineer 
with two separate remote water level 
indicators and a boiler level recorder. 

Five extraction points for feed- 
water heating are provided in the 
3,600-r.p.m. tandem-compound West- 
inghouse turbo-generator. However, 
only four of the points are used in the 
feedwater cycle. 


Coal and Ash Handling 


Provision is made in the coal- 
handling system for delivery of fuel 
to the plant by rail or by barge. The 
system is designed to handle 150 tons 
of coal per hour with provision to in- 
crease the capacity to 200 tons per 
hour. 

Coal is delivered from the track 
hopper to storage or to the boiler 
room by a system of 24-in. belt con- 
veyors. Coal is not crushed before 
being placed in storage, but is re- 





duced to 1-in. size and smaller before | 


being delivered to the boiler room 
coal bunker. Bunker capacity of 500 
tons (24 hours’ supply at maximum 
plant rating) is provided, and coal 
scales are installed between the bun- 
ker and pulverizers for accurately 
weighing the coal burned. 

Coal is handled in and out of stor- 
age by means of angle-dozers and 
carryalls driven by Diesel tractors. 
The layout contemplates the future 
installation of a drag scraper should 
the storage system expand to a point 
exceeding the economical capacity of 
tractor-driven equipment. 

Ash is removed from the dry fur- 
nace bottom hopper by means of a 
sluicing system. It is sluiced into an 


ash dump located adjacent to but out- | 


side of the boiler house. From this 
point it is pumped approximately 
1,000 ft. distant, where it is used to 
fill low and swampy areas. 


Board Denies Gary Plea 


Indiana Public Service Commission 
has denied a petition by the city of 
Gary, Ind., for a rehearing of the order 
which permitted the Northern Indiana 
Public Service Co. to purchase the 
stock of the Gary Heat, Light & Water 
Co. for approximately $10,000,000. 
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xe STEEL 


STRAND 


Combines 
All 


I—HIGH STRENGTH 
2—RUGGEDNESS 
3—LONG LIFE 
4—ECONOMY 


All the inherent strength and ruggedness 
that steel alone provides are combined with long 
life and definite economies in Crapo Galvan- 
ized Steel Strand. Each size and grade devel- 
opes the full tensile strength of the steel in its 
complete cross-section. The heavy, ductile, 
tightly-bonded zinc coating—applied by the 
famous @rapo Galvanizing Process—affords 
lasting protection against corrosion, extends the 
life of the strand beyond the normal period for 
replacement. 


Low first cost, workability in the field, con- 
sistent, trouble-free performance and low main- 
tenance expense characterize the service history 
of this time-tested product. There is a size and 
grade of @Crapo Galvanized Steel Strand for 
every practical need. Consult the distributor of 
@rapo Galvanized Products near you or write 
direct for further information! 


INDIANA 
STEEL & WIRE CoO. 


MUNCIE , INDIANA 


(1765) 101 






































































HEMINGRAY 661 
UNIVERSAL 


Already a favorite with many utilities be- 
cause of its many uses. With it you need 
stock only one insulator for standard 
medium voltage lines and arc light circuits. 


Its Outstanding Features 
e lower groove has ample insulation for 6600 
volts. 


@ on corner turns, wire can be ——— into 
lower groove... increasing strength o, _ 
and reducing possibility of both pin-bending 
and pin-breakage. 


e has long leakage path. 
© has high impact strength. 


e Data sheets ready 


OWENS-ILLINOIS 


HEMINGRAY DIVISION, MUNCIE, INDIANA 


speed and 
economy! 


Qiklugs for compact- 
P ness and 


Varilugs for 
wide cable 
range! 


Engineering Co., Inc. 
459 East 133 St., N.Y 
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Pick-Up and Resistance 
of Counterpoise Systems 
[Continued from page 57| 


cent. 
ohms. 


The tower resistance was 20 
From the current distribution 
the apparent resistance of the coun- 
terpoise system is about 3 ohms. No 
measurement was taken of the coun- 
terpoise resistance in this section. 

The continuous counterpoise sys- 
tem appears quite efficient, its pick-up 
extending in some cases over a length 
of approximately 2 miles. Its appar- 
ent resistance is very low, but some- 
what higher than its measured resist- 
ance. This is reasonable, as the meas- 
ured resistance involves the whole 
counterpoise length, while the appar- 
ent resistance value involves only that 
portion under the cloud or affected 
by the particular stroke. 


Radial and Rods 


On one system there is used a 
combination of two 250-ft. counter- 
poise wires, extending parallel with 
the transmission line from diagonally 
opposite corners, say corners 1 
and 4, similar to Fig. 1(b), except 
that the two right angle wires are 
omitted. In addition, from two to 
four rods are driven in the space 
inclosed by the tower legs. In case 
two rods are used they are connected 
to legs 2 and 3. If more rods are 
used they are connected one rod 
per leg. 

Readings of current were taken in 
the tower legs above ground, in both 
counterpoise wires, in all rods and 
in the tower legs below the ground 
and below the point of connection of 
counterpoise and rods. 

In one case, with the two 250-ft. 
counterpoise wires and four driven 
rods 45, 104, 40 and 60 ft. deep, the 
division of current and the measured 
resistance was as follows: 


Current Division Measured Re- 
in Percent sistance, Ohms 


Tower footings.... 9.6 50 
Counterpoise ..... 55.6 7.§ 
Ground rods 34.8 33 
In a second case, with the two 
250-ft. counterpoise wires and two 
driven rods 60 and 53 ft. deep, the 
division of current and measured re- 
sistance was as follows: 
Current Division Measured Re- 
in Percent sistance, Ohms 
Tower footings... 17 50 
Counterpoise .... 4l 8 
Ground rods 42 23 
In the first case the ground rod cur- 
rent is higher and in the second case 
the counterpoise current is lower than 
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indicated by the resistance, based on 
tower footing current and resistance 
as reference. 


Continuous Right Angle and Rods 


On one system the surface soil was 
sand and rods were deep-driven to 
clay or loam. An experimental in- 
stallation was made employing three 
different combinations: 


(a) Continuous counterpoise and 
two right-angle counterpoise wires, 
Fig. 3(a). 

(b) Continuous counterpoise and 
driven-rods, Fig. 3(b). 

(c) Right-angle counterpoise and 
driven rods, Fig. 3(c). 

In one case a stroke affected the 
line in the region equipped as in Fig. 
3(a). The distance between towers 
was about 500 ft. and the two right- 
angle wires were each 250 ft., so that 
each tower had associated with it 
practically equal lengths of both types 
of wire. The current pick-up was dis- 
tributed as follows: Continuous coun- 
terpoise, 38 percent, right angle 
counterpoise 43 percent and tower 
footing by subtraction 19 percent. 
The average measured resistance of 
the fourteen tower footings concerned 
was 637 ohms, or 45.5 ohms with all 
footings in multiple. From the dis- 
tribution of current, this would give 
an apparent continuous counterpoise 
resistance of about 23 ohms and re- 
sistance of the right angle counter- 
poise system of 20 ohms. 

With the arrangement of Fig. 3(b) 
two strokes occurred. In case 1 four 
towers were involved and in case 2 
eight towers. In the table below the 
resistance given for the footings and 
rods is for four and eight towers re- 
spectively in multiple. The current 
pick-up was as follows, the tower 
footing current being found by sub- 
traction: 


Percent Current Pick-up 


Case | Case2 
Driven rods 8! 87 
Counterpoise 12 
Tower footings ; i 


Resistance, Ohms 
Case | Case2 


Rods measured 3.4 1.4 
Counterpoise estimated 6.9 
Footings measured 83 
With the arrangement of Fig. 3(c), 
readings were obtained in two cases. 
In case 1 three towers were involved 
and in case 2 twelve towers. In the 
table below the resistance given for 
the footings and rods is for three and 
twelve towers respectively in multiple. 
The current pick-up was as follows, 
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the tower footing current being found 
by subtraction: 


Percent Current Pick-up 


Case! Case2 
GN ONih ik cds cavediawaakecad 77 58 
COUN «sinc ccacevccdeccesce 22 4l 
WONG CORR acccscccadcedercesss I I 

Resistance, Ohms 

Case | Case 2 
Come INI ook 55 <icckccdscave 4.3 0.9 
Counterpoise estimated............ 12 1.6 
Footings measured................. 269 67 


Conclusions 


The current pick-up of counter- 
poise wires, both radial and continu- 
ous, and driven rods is substantially 
in accordance with their resistance 
values. 

A comparison of the relative effi- 
ciency of the continuous counterpoise 
and radial counterpoise arrangements 
has been obtained on one system. In 
2.6 miles of line equipped with two 
overhead ground wires and a continu- 
ous counterpoise wire arranged as in 
Fig. 2(c) no flashovers have occurred 
in twelve years, although tower cur- 
rents up to 80,000 amp. have been 
measured in this section. In the three 
years before the counterpoise was in- 
stalled a total of 29 flashovers oc- 
curred in this section. In 25.0 miles 
of line equipped with two overhead 
ground wires and radial counterpoise 
wires arranged as in Fig. l(a) and 
1(c) in eleven years the flashovers 
averaged about 1.5 flashovers per 
100 circuit-miles per year. 

These data would indicate that for 
these two radial counterpoise arrange- 
ments at least the continuous counter- 
poise is more efficient. On the other 
hand, the data given for the arrange- 
ment of Fig. 3(a) show the radial sys- 
tem to be as efficient as the continu- 
ous system when of comparable 
length, that is, of comparable re- 
sistance. 

The data on driven rods show them 
to be very efficient when of sufficient 
depth to give low resistance. 


G.E. Suggestion Awards 


The amount of awards paid em- 
ployees in all works of the General 
Electric Co. under the suggestion sys- 
tem for the third quarter of the year 
was 36 percent higher than for the 
corresponding three months of 1940. 
During this period $23,698 was paid 
out for adopted suggestions as con- 
trasted with $17,476 paid out in 1940. 
There was an increase of 37 percent 
in the number of suggestions submitted. 


Glareless Illumination 


for Instrument Boards 
[Continued from page 52} 


wealth Edison Company has for these 
cases worked out the metallic mirror 
idea previously mentioned. All of 
these schemes are shown in the 
sketches accompanying this article. 

In recent years miniature lamps, 
Lucite rods and, very recently, flu- 
orescent lamps have been installed 
inside meter cases to overcome some 
of the difficulties enumerated. In 
some instances this is unavoidable, 
but such a plan is very expensive 
where a large number of meters are 
involved. Also, heat is liberated by 
the lamps within the case and tends 
to dry out the ink in recording 
meters and interferes with the lubri- 
cation of the mechanisms that are 
employed. A defect that is often ap- 
parent with individual case lights is 
that the lamps are exposed either 
partially or completely, causing 
glare. Where they are not exposed 
there is apt to be an illuminated area 
close to the lamps that is very bright 
and “spotty,” while the dial or paper 
is in the shadow. 


Lucite Rods Tried 


It seems difficult to obtain the 
clearances necessary for a good light- 
ing job with individual meter lights. 
The recording paper is usually quite 
close to the glass front or the meter 
mechanism interferes. To overcome 
this handicap, Lucite rods have been 
used. The lamp is placed well back 
in the meter and a certain amount 
of the lamp flux impinges on the 
inner end of the Lucite rod and trav- 
els through it as through a pipe fol- 
lowing the bends to the further ex- 
tremity, where it emerges. Difficulties 
with this arrangement have been two- 
fold: First, the solid angle of flux 
subtended by the end of the rod is 
necessarily very small and, therefore, 
the portion of the lamp’s total flux 
used for illumination is quite lim- 
ited. Second, Lucite rods are not 
very rigid and they tend to sag into 
positions where the rod becomes ex- 
posed or where the emitted flux is not 
useful. 

In all individual meter lighting, 
by whatever means, the interior of 
the case should be surfaced with a 
durable white diffusing paint so that 
as much of the light as possible is 
reflected against the dial. 
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Type 57A Side-break 


Disconnecting Switches 


are available in 400, 600 and 1200 
amperes from 7.5 kv. through 34.5 kv; 
600 and 1200 amperes from 46 kv. 
through 69 kv. Higher amperage rat- 
ings may be supplied. 

Type 57A is furnished in vertical, 
upright or underhung mounting in ac- 
cordance with your needs. 


Notice in the cut above the trim, 
streamline appearance of Southern 
States’ 57A. The switch, with its 
straight-line copper conducting circuit, 
adds to your station’s appearance. 


Contacts are self-aligning, full-float- 
ing and self-wiping. Bronze coil 
springs provide constant pressure that 
assures firm, positive contact at all 
times. 

Contact and hinge assemblies both 
provide full ice protection. All con- 
trol arms and cranks provide ice- 
breaking leverages that assure positive 
operation in freezing weather. 

Southern States’ 57A is so designed 
that it may be converted from a right- 
hand to a left-hand switch in the field. 
No extra or exchange parts are needed. 

NEMA and AIEE Specifications are 
met with ample safety factor through- 
out in the design and construction of 
Southern States’ 57A Side-break Dis- 
connecting Switches. As a matter of 
fact, all Southern States’ standard 
electrical equipment complies with 
these specifications. 

Ask your Southern States’ repre- 
sentative for further information or 
write for Bulletin 365. 


Southern States 


Equipment (5s) Corporation 


28 S. 20th St., Birmingham, Ala. 
Representatives In Principal Cities 
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Street Lighting in Lorain 


Follows Progressive Plan 
[Continued from page 47| 


ure due to open secondary circuits. 
Grounding switches were also installed 
on secondary legs of the transformers. 
Permanent grounds were installed at 
the middle point of the old loop circuits. 
Care was taken in the design of the 
circuits to limit the load to 25 kw. per 
circuit. 
There are 26 series circuits in all. 


Reasons for the above design fol- 
low: 

1. One-half full load operating voltage 
of constant current transformer due to 
grounded series circuits. 

2. Use of low-voltage insulation and 
smaller diameter cable and fixture wire, 
also smaller insulators, etc. 

3. Minimum length of overhead and 
underground wire and cable, and a mini- 
mum investment. 

4, Novalux protector eliminates hazard 
to public of open-circuit voltage on fallen 
wires. 

5. Grounding switches permit immediate 
location of open secondary leg and restora- 
tion of service to one-half the circuit while 
the open leg is being patrolled. This mini- 
mizes the time required for patrolling and 
restoring complete service. 


In order further to reduce the op- 
erating voltage on circuits with in- 
ternally wired ornamental fixtures the 
20-amp. straight series system is used. 


Distribution Problems 


in Cantonments 
[Continued from page 43] 


transformer units) and the units 
placed in a row side by side and 
spanning these walls. Between the 
transformers the walls are bridged 
with a loose plank floor. As the 4-kv. 
leads emerge from the bottom of the 
units these cables, with control ca- 
bles, are racked along the insides of 
the walls, at the surfaces of which 
all conduits end. A 5-ft. headroom 
is maintained under the transformers 
between the walls, and the effect is 
created of a shallow basement or 
vault, giving ample space for cable 
pulling, splicing, ventilation and in- 
spection. The ends of this space are 
closed in with brick and a crushed 
rock floor with dry well. Metal-clad 
switchgear is set on a similar founda- 
tion. From the walls of the footing 
conduits were run to riser poles for 
connection with the feeders, a spare 
cable being provided to a separate 
riser pole so located that an overhead 
span can quickly be strung from it 
to any of the feeder poles in case of 
cable failure. Transformer and sub- 
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station bus protection is differential 
between total incoming and outgoing 
current. 

In a recent typical month the de- 
mand was 2,245 kw. and the energy 
consumption 880,000 kw.-hr., giving 
392 hours’ use of demand. This was 
accomplished by operating pumps, 
compressors, etc., during off-peak 
periods. Average power factor was 
approximately 90 percent. A survey 
of distribution transformer loads in- 
dicated that ample reserve capacity 
exists and that no transformers were 
loaded above rating. 


Surveys Reveal 


Network Load Conditions 
[Continued from page 50| 

are supplemented by computed val- 
ues and demand meter values and 
transferred to the sketch shown in 
the accompanying illustration. To 
simplify this sketch all services are 
shown as a single load at each man- 
hole. In all cases but three loads con- 
nected out of vaults are assumed con- 
nected out of the adjacent manhole. 
This simplifies the application of 
Kirchhoff’s law. Although the alge- 
braic sum of currents at junctions did 
not always add up to zero, they were 
sufficiently close to identify direction 
of flow. Where the cable or trans- 
former rating is approached or ex- 
ceeded and such conditions of alge- 
braic unbalance exist the area on the 
sketch is circled and careful compu- 
tations and analyses are made. In 
such cases network reduction meth- 
ods are used to determine division 
of load to each tap and the final divi- 
sion of load is determined by super- 
position. 

Since the cable sections and trans- 
formers are of several types and 
sizes, with resultant different current 
ratings, another sketch is marked 
showing the percent loading rather 
than actual current loads. This sketch 
is also shown. 

Load conditions shown graphic- 
ally on the final sketch simplify deter- 
mination of proper remedial meas- 
ures for overloads, since the entire 
network system is pictured as a whole 
for each condition of primary supply. 
Underloaded, as well as overloaded, 
areas are shown, thus relieving cer- 
tain areas from further consideration. 
Overloaded areas are sometimes cir- 
cled and checked by further compu- 
tations before definite improvements 
are requisitioned. 
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LETTER 
TO THE EDITOR 


Transformer Data 


To the Editor of EvectricaL Wort: 

In my article “Wire and Transformer 
Size to Prevent Motor-Start Flicker” 
(ELectricaAL Wor.p, October 4, 1941) 
obsolete figures for percent reactance 
of Line Material Company transform- 
ers were given. The correct figures are 
as follows: 


Kva. R % X 
1.33 


I! 8 

v2 53 1.61 
5 os be 
7! 0} z 
0? 02. 
15 .65 2.39 
S. Lusin, 

Rural Electrification Administration, 
Washington, D. C. 


To the Editor of EvectricaL Wor pb: 
In the article by C. F. Avila and my- 
self on “Balancing Parallel Transform- 
ers,” ELecTRICAL Wortp, November 1, 
1941, page 116, paragraph 1, the last 
sentence should read, in part, “the 
transformer carrying the least share of 
the load,” etc. In the first sentence of 
the second paragraph, same page, 
transformer B should have 3.5 percent 
impedance and not 5 percent as printed. 
R. C. GHEN, 
Boston Edison Co. 


Recent Rate Changes 


Cazenovia Exectric Co. has_ been 
granted permission by the New York Pub- 
lic Service Commission to put into effect 
new schedules which will save electric con- 
sumers approximately $660 per annum. 
The new rate became effective November 
1 for the village of Cazenovia and sur- 
rounding towns in Madison County. 


Apams Etectric Licut Co. has been au- 
thorized by the New York Public Service 
Commission to put into effect revised rates 
for electricity which will result in savings 
of approximately $700 annually to its cus- 
tomers in the villages of Adams, Ellisburg 
and Mannsville and towns of Adams, Ellis- 
burg, Rodman and Henderson. The new 
rates will become effective December 1. 


Itt1nois ComMERCE ComMIssION has an- 
nounced that rate changes effective during 
the month of October resulted in an esti- 
mated decrease of $35,879 in annual oper- 
ating revenues. Electric reductions con- 
tributed only $7,612 to this total. 


Sotvay, N. Y., municipal electric plant 
has been permitted by the state Public 
Service Commission to put into effect 
revised rates for electricity which will re- 
sult in savings ‘of approximately $4,850 
annually to residential and commercial 
consumers within the village and in a por- 
tion of the town of Geddes, Onondaga 
County. The new rates became effective 
November 15. The bulk of the reduction 
will accrue to residential consumers. 
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of sink and range. It is, therefore, 
advisable to check space between this 
counter and underside of wall cabinet 
to make certain that it is not less than 
16 in. nor more than 18 in., depend- 
ing on the height of the housewife. 
This arrangement will provide for 
ample storage and use of the average 
size electric food mixer without re- 


Kitchen Planning Service 


as a Load Builder 
[Continued from page 59| 

1. It is desirable to obtain a free 
hand sketch of existing floor plan, in- 
cluding location and size of present 
major appliances, doors and windows. 
The engineering drawing developed 


“m. INSULATED TOOLS 
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accidents 
and service 


: ' nf 8 INCH : ; 
from this sketch becomes the basis of moving it from normal position. | scuotnorN interruptions 
the entire kitchen planning operation. ffeavier ty pe mixers will require | LINEMEN’s 
2. Locate the refrigerator near the additional heicht PLIERS 

: aie ote ; 
service entrance door (which is where Skillful, experienced attention | bist Price 
“raw material” enters the home) with <hould be given to the location of $4.60 
the door opening next to counter, or major electric appliances, and the 
table. If one side of the refrigerator  jystallation of the proper size and COHARDITE 
is to be exposed in a complete cabinet- type of units will result in a kitchen | insulation molded 
equipped kitchen a space 33 in. in of new beauty, greater usefulness, | on Schollhorn 8" 
width and a minimum of 3 in. above __ petter appliance performance and ree Bsc — 

. . . | Tects e inemen an 
refrigerator to wall cabinet is neces- reater value to the home maker. To | equipment with a tested 
sary for ventilation. If the refrigerator the utility’s sales department, it means | 20,000 volts dielectric. Also 
is placed in a corner a space of 36 in. . a : s | available in the 6" and 7" 
is placed in a corner a sp 36 in. a customer who will be proud of her preongee = Hani Lil <a ated 





is advisable, which will be ample space 
for any size refrigerator up to a 
modern 9 cu.ft. model. 


workshop and display her modern 
kitchen to all her friends. Because 75 
percent of the total residential service 


Every tool tested to its full rated 
dielectric strength for one minute 
R.M.S. before it leaves our plant. 


3. The range should be placed near 
the dining room entrance, but not 
with the surface units in the direct 
path of traffic. An adjoined base 
cabinet, with counter, or small table 
is recommended to eliminate the possi- 
bilities of tipping pans of hot water, 
food or grease. This will put into 
actual practice all the safety features 
of electric cooking (see photo). 

4. Range surface units also should 
be separated from corner walls by a 
counter or table to eliminate splashing 
on the wall, and this will provide 
accessibility to and full use of all sur- 
face units in food preparation. It is 
advisable also to separate the range 
from the adjacent cabinet counter by 
4 in., particularly on the surface unit 
end for easy cleaning, or to recom- 
mend the installation of a metal union 
strip between the range and counter 
to provide a semi-continuous top. 


Wall Cabinet Installation 


If wall cabinets are to be installed 
directly above the range cooking top, 
a minimum clear space of 18 in. will 
be satisfactory, provided an exhaust 
fan is installed near the unit in the 
wall or ceiling. On the other hand, 
if a fan is not considered, it is ad- 
visable to recommend the installation 
of the cabinet not less than 22 in. 
from the cooking top. Thus the ac- 
cumulations from surface and oven 
cooking will be kept at a minimum. 

5. Base storage cabinets with 
counter tops are normally set 36 in. 
from the floor, similar to the height 
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is required through the ever-increas- 
ing use of the major kitchen appli- 
ances, the importance of the develop- 
ment of kitchen planning from a 
load-building standpoint is evident. 





Public Power Trust 
Out to Get Krug 


[Continued from page 62} 

hand of the driver isn’t over by any 
means. So far Krug has held his 
position, and there is little to indicate 
any basic upheaval in the immediate 
future. Nelson is completely in sup- 
port of Krug, and Nelson has shown 
himself to be unusually immune to 
pressure. 

But, as with a steam boiler, there is 
a limit to the amount of pressure 
which can be applied before an ex- 
plosion results. Any agency which 
has millions to parcel out in Congres- 
sional districts, particularly among 
farm voters, has a forceful entree to 
Congressional halls. 

There has been talk in Washington 
that Nelson will be replaced as direc- 
tor of priorities around the first of 
the year. It’s just talk, today. There 
also are recurring rumors linking this 
man and that with a Presidential 
edict setting up an over-all power 
“co-ordinator” apart from OPM. This 
also is in the talk stage now. But with 
a few isolated, yet specific, examples 
alleging discrimination against REA, 
the public power trusters are capable 
of building a big volcano. 


1941 






TRICO FUSE MFG. CO. Milwaukee. Wisconsin 


A full range of COHARDITE insulated 


small tools carried in stock for Meter and 
| Distribution Departments. 


Send for catalog. 


The Connecticut Hard Rubber Co. 


NEW HAVEN, CONNECTICUT 


OLORTOP 


FUSES 


THE COLOR TELLS THE SIZE 


LIGHTS ON 
FOR AMERICA 


America's SAFETY FIRST fuse gives 
assurance that “All's Well * — nite 
and day. The safety — shock and cut 
proof top — white non-carbonizing 
interior — and large center contact rivet 
get preference by leading Utilities 
because of the dependability and less 
loss of revenue. 


You can’t go wrong with 
COLORTOPS 











STAR INSULATING BEADS 
Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High di-electric and mechanical 
strength. Made in U. S. A. Quality 
beads at low cost. Quickly applied. 
Flexible. Beads shown above are ap- 


proximately half actual size. Ask for 
price list and samples. 


STAR PORCELAIN CO. 


TRENTON, N. J. 





(1769) 105 





PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


H. T. CANFIELD 
ENGINEERING ASSOCIATES 


Reports, Investigations, Valuations, Rates 
Regulatory Problems and Proceedings 
Design, Supervision of Construction 


61 Broadway New York 


E. J. CHENEY AND CO. 


Engineers and Consultants 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMAN, INC. 
ENGINEERS 
Construction 


Design - Management 


Investigations and Reports 


PHILADELPHIA 


NEW YORK Packard Building CHICAGO 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 
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Management 
Appraisals 
Construction 


Designing 
Testing 


ae ee 
TESTS 
Electrical, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 
ENGINEERS 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York 
Philadelphia — Washington Cleveland — Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


"35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, D1. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engineers —- Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 
Noroton, Connecticut 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 
ENGINEERING 
SERVICES 


FIELD BUILDING 
CHICAGO 


120 BROADWAY 
NEW YORK 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 


ELECTRICAL 


Financing 


Inspections 
Cost Analysis 
Investigations 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 
BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 
of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 


Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations © Appraisals 
Consulting Engineering 
BOSTON e NEW YORK e CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 
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